Searching PAJ 



1/1 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 2001-136984 
(43)Date of publication of application : 22.05.2001 



C12N 


15/09 


C12N 


1/15 


C12N 


1/19 


C12N 


1/21 


C12N 


5/10 


C12N 


9/12 


C12N 


9/16 


C12P 


19/38 


//(C12N 


15/09 


C12R 


1:01 


(C12N 


15/09 


C12R 


1:185 


(C12N 


15/09 


01 2R 


1:22 


(C12P 


19/38 


C12R 


1:19 



(21 Application number : 2000-262120 (71)Applicant : AJINOMOTO CO INC 

(22)Date of filing : 31.08.2000 (72)lnventor : ISHIKAWA HIROKI 

SUZUKI EIICHIRO 
GONDO KEIKO 
SHINBA NOBUHISA 
MIHARA YASUHIRO 
KAWASAKI HISASHI 
KURAHASHI OSAMU 
KODA TORU 
SHIMAOKA MEGUMI 
KOZUTSUMI RIE 
ASANO YASUHISA 



(30)Priority 

Priority number : 11 249545 Priority date : 03.09.1 999 Priority country : JP 



(54) VARIANT NUCLEOSIDE-5'~PHOSPHATE-PRODUCTIVE ENZYME 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a new variant nucleoside-5'-phosphate-productive enzyme 
improved in nucleoside-5'-phosphate productivity, to provide a new means for obtaining the enzyme, 
and to provide uses of the above enzyme. 

SOLUTION: This variant nucleoside-5'-phosphate-productive enzyme has such characteristics that 
there are one Lys residue, two Arg residues and two His residues, the Ca-Ca distances 
therebetween stand within a specific range, respectively, there is a space to which a nucleoside is 
bound in the proximity thereto, there have phosphate group transfer activity and/or phosphatase 
activity, and thereby nucleoside-5'-phosphate productivity is improved. A method for producing this 
enzyme by determining a variation based on the X-ray crystal structural analysis of the 
corresponding well-known enzyme is provided. By this method, the objective enzyme of higher 
activity can be easily obtained. 
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* NOTICES * 

JPO and I MP IT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2, **** shows the word which can not be translated. 
3in the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]In a nucleoside 5-phosphoric acid production enzyme, one Lys residue, two Arg residue, 
Two His residue exists and there is distance between such Calpha within limits shown in drawing I, 
And a variant nucleoside 5-phosphoric acid production enzyme whose nucleoside 5-phosphoric acid 
productivity of an enzyme which has a space which a nucleoside combines near the, and which has 
phosphoryl-group-transfer activity and/or phosphatase activity improved, 

[Claim 2]The variant nucleoside S'-phosphoric acid production enzyme according to claim 1 which is 
that to which the origin of an enzyme belongs to the Escherichia bacteria, the MorganeNa bacteria, 
Providencia bacteria, the Enterobacter bacteria, KUREBUJIERA group bacteria, or the Enterobacter 
bacteria. 

[Claim 3] It carries out based on structure coordinates shown in atomic coordinate data produced by 
conducting X ray crystal structure analysis of the crystal of Escherichia BURATTAE origin acid 
phosphatase, The variant nucleoside S'-phosphoric acid production enzyme according to claim 1 
which presumed a bond form with nucleosides, such as inosine and guanosine, and a phosphoric acid 
compound of those and whose nucleoside 5'-phosphoric acid productivity improved by substitution, 
such as amino acid residue and/or a supplementary factor, an addition, and deletion. 
[Claim 4]A following position of an amino acid sequence of Escherichia BURATTAE origin acid 
phosphatase (residue in Ser72 of Escherichia BURATTAE acid phosphatase, or Ser72 to 10A) : 16, 
67-76, 78-79, 96, 99-100, 102-104, 106-108, 115 and 140, 148-154, a variant nucleoside 5- 
phosphoric acid production enzyme that change has produced in at least one position of 157, 179, 
and 183. 

[Claim 5]With an enzyme which has phosphoryl-group-transfer activity and/or phosphatase activity, 
when amino acid sequence alignment with Escherichia BURATTAE origin acid phosphatase is carried 
out, A following position of an amino acid sequence of Escherichia BURATTAE origin acid 
phosphatase (residue in Ser72 of Escherichia BURATTAE acid phosphatase, or Ser72 to 10A) : 16, 
67-76, 78-79, 96, 99-100, 102-104, 106-108, 1 15 and 140, 148-154, a variant nucleoside 5'~ 
phosphoric acid production enzyme that change has produced in at least one position corresponding 
to 157, 179, and 183. 

[Claim 6]With an enzyme which has phosphoryl-group-transfer activity and/or phosphatase activity, 
when alignment with the three-dimensional structure of Escherichia BURATTAE origin acid 
phosphatase is performed by the TOREDDINGU method, A following position of an amino acid 
sequence of Escherichia BURATTAE origin acid phosphatase (residue in Ser72 of Escherichia 
BURATTAE acid phosphatase, or Ser72 to 10A) : 16, 67-76, 78-79, 96, 99-100, 102-104, 106-108, 
115 and 140, 148-154, a variant nucleoside 5-phosphoric acid production enzyme that change has 
produced in at least one position corresponding to 157, 179, and 183. 

[Claim 7]The origin of an enzyme is of the Enterobacter aerogenes origin, and in the amino acid 
sequence The 14th leucine residue, The 61st leucine residue, the 63rd alanine residue, the 64th 
glutamate residue, The 67th asparagine residue, the 69th serine residue, the 70th alanine residue, The 
71st glycine residue, the 72nd glycine residue, the 101st isoleucine residue, The 102nd glutamate 
residue, the 133rd threonine residue, the 134th glutamate residue, A variant nucleoside 5-phosphoric 
acid production enzyme in which at least one amino acid residue is replaced by other amino acid 
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residue among the 138th leucine residue, the 149th threonine residue, and the 151st isoleucine 
residue. 

[Claim 8]. Became final and conclusive from an enzyme which has phosphoryl-group~transfer activity 
and/or phosphatase activity, or a spacial configuration produced by conducting X ray crystal 
structure analysis of the crystal of a complex of it and molybdic acid. A manufacturing method of a 
variant nucleoside 5'-phosphoric acid production enzyme manufacturing an enzyme variant whose 
nucleoside 5'~-phosphoric acid productivity improved an active site of this enzyme, and/or amino acid 
residue which is in less than 10A from it by carrying out substitution, an addition, and deletion. 
[Claim 9]How to use structure coordinates of Escherichia BURATTAE origin acid phosphatase, and to 
manufacture inhibitor of phosphatase or phosphotransferase. 

[Claim 10]One crystal of the complexes of an enzyme which has phosphoryhgroup-transfer activity 
and/or phosphatase activity, or it and molybdic acid. 

[Claim 1 1]A crystal of Escherichia BURATTAE origin acid phosphatase which has space group P6 -22 
of a hexagonal system. 

[Claim 12]A crystal of Escherichia BURATTAE origin acid phosphatase G74 D/I153T enzyme variant 
which has space group P2 j2 t 2 ^ of an ortho rhombic system. 

[Claim 13]A crystal of a complex (reaction intermediate analog) of Escherichia BURATTAE origin acid 
phosphatase and molybdic acid which have space group P3 j21 of a trigonal system. 

[Claim 14] A gene which encodes an enzyme of a statement in any 1 paragraph of claims 1-7. 

[Claim 15]A recombinant DNA containing the gene according to claim 14. 

[Claim 16]A microorganism which holds the recombinant DNA according to claim 15, 

[Claim 17]An enzyme given in any 1 paragraph of claims 1~7 f or a microorganism containing it, Or a 

manufacturing method of nucleoside 5'~phosphoric acid making the microorganism according to claim 

16 act on a nucleoside and a phosphate donor, making nucleoside 5*-~phosphoric acid generate, and 

extracting this. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to a variant nucleoside 5'~phosphoric acid production 
enzyme whose nucleoside 5-phosphoric acid productivity improved, and a manufacturing method for 
the same. This invention relates to enzymes useful to manufacture of the above-mentioned enzyme. 
This invention relates to the microorganism which holds the recombinant DNA containing the gene 
which encodes the useful aforementioned enzyme variant in the manufacturing method, and this gene, 
and this recombinant DNA, concerning the manufacturing method of nucleoside S'-phosphoric acid. 
Nucleoside 5'-phosphoric acid is useful as a seasoning, medicines, and those raw materials. It is 
based on this invention having succeeded in the break through of the proteinic new spaciai 
configuration by X ray crystal-structure-analysis art, and this spaciai configuration has possibilities 
which are not restricted to a microorganism. 
[0002] 

[Description of the Prior Art]As a method of phosphorylating a nucleoside biochemically and 
manufacturing nucleoside 5'~phosphoric acid cheaply and efficiently, By making a specific microbial 
cell act on the phosphate donor chosen from the group which comprises a nucleoside and 
polyphosphoric acid (salt), phenylphosphoric acid (salt), and carbamyl phosphate under acid 
conditions, The method of generating nucleoside 5 -phosphoric acid efficiently is developed, without 
being accompanied by the byproduction of nucleoside 2 r ~phosphoric acid and a nucleoside 3'- 
phosphoric acid isomer (JP, 7-231 793.A). Then, the gene which encodes acid phosphatase is acquired 
from Escherichia BURATTAE (Escherichia blattae) and Morganella MORUGANI (Morganella morganii), 
It was checked by carrying out the extensive manifestation of this gene by Escherichia coli in gene 
engineering that the productivity of nucleoside 5 -phosphoric acid improves further. The structure of 
this acid phosphatase is shown in drawing 2. Drawing 2 Namely, Escherichia BURATTAE origin acid 
phosphatase. The amino acid sequence of (writing it as EB-AP hereafter) Morganella MORUGANI, 
Salmonella typhimurium (Salmonella typhimurium), They are an amino acid sequence of ZAIMO monas 
MOBIRISU (Zymomonas mobilis) origin acid phosphatase, and the aligned figure. The base sequence 
of the gene of each acid phosphatase and the amino acid sequence of the enzyme by which a code is 
carried out are shown in the array numbers 1-8 of an array table. An asterisk shows the saved 
residue by drawing 2, After aligning the field of secondary structure, it was shown with a stick. The 
portion enclosed with the line of the rectangular head shows the motif which is common between acid 
phosphatase families. The motif consists of three domains, the 1KXXXXXXRP array number 121, the 
2PSGH array number 122, and 3SRXXXXXHXXXD array number 123**. Here, X is arbitrary amino 
acid. This acid phosphatase (drawing 2) has the superior phosphatase activity which decomposes 
nucleoside S'-phosphoric acid into a nucleoside in a wild type although it has phosphoryl-group- 
transfer activity, and there was a fault into which the accumulated nucleoside 5'~phosphoric acid will 
be decomposed. Then, generate many enzyme variants at random and the variant acid phosphatase 
whose phosphoryi-group-transfer activity improved relatively as compared with phosphatase activity 
from the inside is found out, It was shown by by carrying out the extensive manifestation of this 
variant acid phosphatase gene that the productivity of nucleoside 5'-~phosphoric acid improves by 
leaps and bounds (JP,9-37785,A). The compatibility of this variant phosphatase over a nucleoside is 
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improving. 

It is thought that phosphoryhgroup-transfer activity has been improved by that cause. 
The above-mentioned Escherichia BURATTAE origin variant acid phosphatase (= G74 D/I153T 
enzyme variant), Although phosphoryhgroup-transfer activity is weaker than G72 D/I151T enzyme 
variant in which Morganella MORUGANI origin acid phosphatase (MM-AP) corresponds, The 10 
residue substitution L63 Q/A65 Q/E66 A/N69 D/S71 A/S72 A/G74 D/T135 K/E136 D/I153T 
enzyme variant which replaced eight amino acid residue by the amino acid of MM-AP corresponding 
on the primary structure (henceforth) It was only shown that 10 residue substitution variant EB-AP 
and description acquire phosphoryhgroup-transfer activity almost equivalent to G72 D/I151T variant 
MM-AP (JP,1 0-201 481 ,A). 
[0003] 

[Problem(s) to be Solved by the Invention]The G74 D/I153T variant enzyme gene of the Escherichia 
BURATTAE origin acid phosphatase (EB-AP) whose above-mentioned productivity improved, the 
method of producing nucleoside 5-phosphoric acid is established by carrying out the extensive 
manifestation of the 10 residue substitution variant enzyme gene by Escherichia coli — having had 
(JP.9-37785A JP, 10-201 481, A) — variant EB-AP whose productivity improved is desired. This 
invention makes it a technical problem to aim at further improvement in nucleoside 5-phosphoric 
acid productivity by designing variant EB-AP based on the three-dimensional structure of EB-AP. 
[0004] 

[Means for Solving the Prob!em]If this invention is outlined, it will be as enumerating below. 
In a nucleoside 5'~phosphoric acid production enzyme, (1) One Lys residue, Two Arg residue and two 
His residue exist, and there is distance between such Calpha within limits shown in :irav/ing f, And a 
variant nucleoside 5 -phosphoric acid production enzyme whose nucleoside 5 -phosphoric acid 
productivity of an enzyme which has a space which a nucleoside combines near the, and which has 
phosphoryhgroup-transfer activity and/or phosphatase activity improved. 

(2) A variant nucleoside 5 -phosphoric acid production enzyme given in (1) paragraph which is that to 
which the origin of an enzyme belongs to the Escherichia bacteria, the Morganella bacteria, 
Providencia bacteria, the Enterobacter bacteria, KUREBUJIERA group bacteria, or the Enterobacter 
bacteria. 

(3) It carries out based on structure coordinates shown in atomic coordinate data produced by 
conducting X ray crystal structure analysis of the crystal of EB~AP, A variant nucleoside 5- 
phosphoric acid production enzyme given in (1) paragraph given nucleoside 5'- phosphoric acid 
productivity improved by presuming a bond form with nucleosides, such as inosine and guanosine, and 
carrying out substitution, such as amino acid residue and/or a supplementary factor, an addition, and 
deletion. 

(4) . A following position of an amino acid sequence of EB-AP. amino acid Ser72 of EB-AP. Or 
residue in Ser72 to 10A :. 16, 67-76, 78-79, 96, 99-100, 102-104, 106-108, 115 and 140, 148-154, a 
variant nucleoside 5 r -phosphoric acid production enzyme that change has produced in at least one 
position of 157, 179, and 183. 

(5) With an enzyme which has phosphoryhgroup-transfer activity and/or phosphatase activity. When 
amino acid sequence alignment with EB-AP is carried out, A following position of amino acid 
sequence ** of EB-AP. amino acid Ser72 of EB-AP. Or residue in Ser72 to 10A :. 16, 67-76, 78-79, 
96, 99-100, 102-104, 106-108, 115 and 140, 148-154, a variant nucleoside 5'-phosphoric acid 
production enzyme that change has produced in at least one position of 157, 179, and 183. 

(6) With an enzyme which has phosphoryhgroup-transfer activity and/or phosphatase activity. When 
alignment with the three-dimensional structure of EB-AP is performed by the TOREDDINGU method, 
A following position of amino acid sequence ** of EB-AP. amino acid Ser72 of EB-AP. Or residue in 
Ser72 to 10A :. 16, 67-76, 78-79, 96, 99-100, 102-104, 106-108, 115 and 140, 148-154, a variant 
nucleoside 5-phosphoric acid production enzyme that change has produced in at least one position 
of 157, 179, and 183. 

[0005](7) The origin of an enzyme is of the Enterobacter aerogenes origin, In the amino acid 
sequence, the 14th leucine residue, the 61st leucine residue, The 63rd alanine residue, the 64th 
giutamate residue, the 67th asparagine residue, The 69th serine residue, the 70th alanine residue, the 
71st glycine residue, The 72nd glycine residue, the 101st isoleucine residue, the 102nd giutamate 
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residue, The 133rd threonine residue, the 134th glutamate residue, the 138th leucine residue, A 
variant nucleoside 5'-phosphoric acid production enzyme in which at least one amino acid residue is 
replaced by other amino acid residue among the 149th threonine residue and the 151st isoleucine 
residue. 

(8) An enzyme which has phosphoryhgroup-transfer activity and/or phosphatase activity, . Or 
became final and conclusive from a spacial configuration produced by conducting X ray crystal 
structure analysis of the crystal of a complex of it and molybdic acid, amino acid residue (constituted 
by Lysl ** and two Arg(s) His two) located in an active site of this enzyme — and/or — and amino 
acid residue in less than 10A by carrying out substitution, an addition, and deletion, A manufacturing 
method of a variant nucleoside 5-phosphoric acid production enzyme manufacturing an enzyme 
variant whose nucleoside 5 r -phosphoric acid productivity improved. 

(9) How to use structure coordinates of Escherichia BURATTAE origin acid phosphatase, and to 
manufacture inhibitor of phosphatase or phosphotransferase, 

[0006](10) One crystal of the complexes of an enzyme which has phosphorybgroup-transfer activity 
and/or phosphatase activity, or it and molybdic acid. 

(11) A crystal of EB-AP which has space group P6 3 22 of a hexagonal system. 

(12) A crystal of EB-AP G74 D/I153T enzyme variant which has space group P2 j2 ^2 1 of an ortho 
rhombic system, 

(13) A crystal of a complex (reaction intermediate analog) of EB-AP and molybdic acid which have 
space group P3 j21 of a trigonal system. 

[0007](14) A gene which encodes an enzyme of a statement in any 1 paragraph of (1) - (7) paragraph. 

(15) A recombinant DNA which contains a gene of a statement in (14) paragraphs. 

(16) A microorganism which holds a recombinant DNA of a statement in (15) paragraphs, 
[0008](17) An enzyme given in any 1 paragraph of (1) - (7) paragraph, or a microorganism containing 
it, Or a manufacturing method of nucleoside 5-phosphoric acid making a microorganism given in (16) 
paragraphs act on a nucleoside and a phosphate donor, making nucleoside 5'~phosphoric acid 
generate, and extracting this. 

[0009]Based on the three-dimensional structure of EB-AP, this invention builds a bond form model 
with a nucleoside, and provides a production method of nucleoside 5-phosphoric acid using variant 
EB-AP designed based on it 
[0010] 

[Embodiment of the Invention]Hereafter, this invention is explained concretely. 

(1) In order to determine the proteinic three-dimensional structure by X ray crystal structure 
analysis, it is necessary to crystallize protein (details were shown in Example 1-3). In order to 
crystallize protein, pH, the kind of buffer, the concentration of a buffer and the kind of precipitant, the 
concentration of a precipitant, the concentration of additive agents, such as metal, the concentration 
of protein, proteinic purity, etc. must determine many parameters by trial and error. Therefore, before 
obtaining a crystal, usually the time for several months - several years will be taken, and there is also 
a case where a crystal is not obtained against a great labor, plentifully, although crystallization is 
indispensable for three-dimensional structure determination — other than this — being also alike — 
there are a purification method of a proteinic high grade, stable Conservation Act whose protease 
resistance it is high-density and is strong, and also usefulness industrial as a process before fixed 
use of an enzyme. 

(2) Irradiate the produced crystal with X-rays and collect diffraction data. A crystal protein has 
plentifully a case where X-ray irradiation receives a damage and diffraction ability deteriorates. In 
that case, a crystal is rapidly cooled at about -173 **, and the low temperature thermometry which 
collects diffraction data in the state has been spreading recently, in addition — a crystal does not 
collapse when cooling — a system — it is necessary to devise solvent composition so that the whole 
may become vitrified 

(3) In addition to diffraction data, topology is needed in order to conduct crystal structure analysis. 
Since the spacial configuration of EB-AP of the protein of a relative is strange, a phase problem must 
be solved by a heavy atom isomorphous replacement method. A heavy atom isomorphous 
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replacement method is a method of introducing a metal atom with big atomic numbers, such as 
mercury and platinum, into a crystal, and acquiring topology using contribution of X diffraction 
DETAHE of the big X~ray scattering ability of a metal atom. If the spacial configuration of wild type 
EB-AP is determined, the crystal structure of analogs, such as an enzyme variant and a reaction 
intermediate analog, can be determined with the molecular replacement method which used it. A 
molecular replacement method is the technique of performing structure determination in the protein 
which wants to determine a crystal structure using the spacial configuration, when the spacial 
configuration of the protein of a relative is known. For example, if the spacial configuration of the wild 
type of a certain protein is known, a molecular replacement method is applicable to the crystal 
structure determination of the variant protein or the protein by which chemical modification was 
carried out. About G74 D/I153T variant EB-AP, a crystal structure is determined for a molecular 
mechanism break through of the improvement in nucleoside compatibility by two amino acid 
substitution. About a reaction intermediate analog, in order to build a bond form model with a 
nucleoside, a crystal structure is determined. A nucleoside is changed into nucleoside 5'-phosphoric 
acid after the phosphate group supplied combines with EB-AP in the state where the covalent bond 
was carried out, i.e., reaction intermediate. Since the reaction intermediate of EB-AP was unstable, 
the structure could not be caught, but since it was not hydrolyzed instead of phosphoric acid when 
molybdic acid was the reaction intermediate analog which carried out the covalent bond, I thought 
that structure determination was possible. Details were shown in Examples 4, 6, and 7. 
[001 1](4) On computer graphics (CG), based on the molybdic acid connecting position in the three- 
dimensional structure of a reaction intermediate analog, make a nucleoside fit the hollow of the 
neighborhood and build a bond form model (drawing 3). A program like QUANTA of MSI (United 
States) and INSIGHT II is used for construction of a model, for example. Drawing 3 is a photograph 
which shows the crystal structure of the above-mentioned bond form model. Details were shown in 
Examples 5 and 8. 

(5) Observe coupled models well and design the variation which increases compatibility with a 
nucleoside. In order to raise compatibility, a means to enhance a canal interaction, an electrostatic 
interaction, a hydrogen bond, a pi~ pi interaction (interaction of the magnetic fields which the ring 
current of an aromatic ring generates), and a CH/pi interaction (interaction of the magnetic field 
which the ring current of an aromatic ring and the electron of a methyl group generate) can be 
considered. Since it is predicted that Ser72 interacts with the base of a nucleoside most strongly, It 
seems that the substitution to Phe, Tyr, and Trp enhances a hydrophobic interaction and a pi 1 pi 
interaction, the substitution to Va1, He, and Leu enhances a hydrophobic interaction and a CH/pi 
interaction, and the substitution to Glu and Asp reinforces an electrostatic interaction and a 
hydrogen bond. A hydrophobic interaction etc. may be enhanced by the substitution to other amino 
acid, especially the substitution to the amino acid which has a more nearly long-chain side chain. It is 
expected that a pi 1 pi interaction will be formed between the aromatic ring of amino acid residue and 
the base of a nucleoside which were replaced also by replacing Leu16, Ser71, Ser73, and Glul04 by 
Phe, Tyr, and Trp. Formation of a hydrogen bond with the ribose of a nucleoside is expected by 
replacing Ile1 03 and Thr153 by more nearly long-chain hydrophilic residue. Since an opening will 
produce inside protein if it replaces by amino acid residue with small side chains [151 / which was 
located near the nucleoside binding site and has been buried in the inside of protein / Thr], such as 
Ser, Ala, and Gly, The pliability of a nucleoside binding site is expected whether to be able to take 
increase and the conformation which was suitable by combination with a nucleoside. Although Leu140 
has separated not less than 10A from Ser72, it is located in the nearest to a phosphate bond part in 
the spacial configuration of a reaction intermediate analog. Therefore, when replacing this residue, the 
structure around a phosphate bond part in reaction intermediate changed, and it was thought by 
extension that influence also attained to the structure of a nucleoside binding site and fluctuation. If 
it replaces without Lys which has bulkier Phe and positive charge for this residue, and Glu which has 
a negative charge, it is hoped that compatibility with a nucleoside may change. The above-mentioned 
variation is introduced to G74 D/I153T variant EB-AP at the beginning. However, the enzyme variant 
made into the object of introduction is not restricted to G74 D/I153T variant EB-AP. For example, it 
is also possible to introduce variation into 10 residue substitution variant EB-AP. Variation is carried 
out to introducing to G74 D/I153T variant EB-AP. In this case, the enzyme variant produced turns 
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into 3 residue substitution enzyme variant. Details were shown in Example 9. 

(6) Produce the plasmid which contains the gene which encodes variant EB~AP by the PGR method. 
A plasmid is introduced into Escherichia coli (Escherichia colt) JM109, and variant EB-AP is made to 
produce. Km value which becomes an index of compatibility to the inosine of variant EB-AP, and the 
phosphoryl-group-transfer activity which changes inosine into 5 Hnosinic acid are measured, and the 
performance of variant EB-AP is evaluated. It is thought that it depends for the quantity of 
production of nucleoside 5 -phosphoric acid on Km value much. Pyrophoric acid reacts to EB-AP, 
phosphoric acid ion breaks away, and if a water molecule attacks this after the reaction intermediate 
of the form in which the phosphate group carried out the covaient bond to EB-AP is formed, a 
phosphate group will separate (phosphatase reaction). It means that pyrophoric acid was consumed 
vainly, without generating nucleoside 5-phosphoric acid. On the other hand, if a nucleoside attacks 
reaction intermediate, a phosphate group will form a nucleoside and phospho monoester binding, and 
the generated nucleoside 5-phosphoric acid will secede from EB-AP (phosphoryl-transfer reaction). 
It means that pyrophoric acid was utilized for nucleoside 5-phosphoric acid generation. That is, if 
water and a nucleoside scramble for reaction intermediate, water wins and a nucleoside will win in 
phosphatase activity, phosphoryl-group-transfer activity will be demonstrated. If the compatibility 
over EB-AP of a nucleoside goes up (i.e., if Km value falls), a possibility that a phosphoryl-transfer 
reaction will be performed will become high. If the hydrophobicity near a phosphate bond part is 
improved and water becomes difficult to approach, phosphatase activity will become weaker and 
phosphoryl-group-transfer activity will become strong relatively. Details were shown in Example 10. 

(7) Conduct the experiment which produces 5Hnosinic acid from inosine using Escherichia coli 
JM109 which introduced the plasmid containing the variant EB-AP gene in which Km value fell to and 
phosphoryl-group-transfer activity went up. A reaction is performed at 30 ** for 45 hours, and aging 
of 5'Hnosinic acid quantity of production is monitored. Details were shown in Example 1 2. 

(8) If the variation part in which Km is reduced is found out, by combining two or more residue, the 
compatibility over a nucleoside can improve further and the enzyme variant which became high 

[ productivity ] can be produced. Two or more mutation sites can be introduced by repeating site- 
specific mutation cumulatively. If the primer from which the portion of the base which encodes the 
amino acid residue which introduces variation in the case of introduction of site-specific mutation 
became a mix base is used, the library of a variant gene where specific amino acid residue was 
replaced by all the amino acid can be created. If the primer of a mix base is used for two or more 
parts and variation is introduced, the library of the variant gene which encodes the enzyme variant of 
various sorts dramatically can be created. Thus, the method of selecting the variant which introduced 
the library of the built gene into Escherichia coli and with which the amino acid substitution of high 
activity was combined from the library made to reveal is also effective. 

[0012]If it is an enzyme with the space which the same active site and nucleoside as EB-AP can 
combine also except EB-AP, there is potential which can be used for production of nucleoside 5'- 
phosphoric acid. An active site has indispensable amino acid residue with activity, and must be 
arranged by the space position relation with suitable them. In EB~AP, Lys115, Arg122, His150, 
Arg183 f and His 189 are indispensable with activity, and it is possible to specify space position 
relations with the distance between Calpha of these 5 residue. In this invention, since three EB-AP 
crystal structures, a wild type, G74 D/I153T variant, and a reaction intermediate analog, were 
determined, Calpha interatomic distance of the activity residue in each structure was measured, and 
Table 1 was created. Since each distance distribution of Table 1 had the width which is about 1A, 
when beyond a distance (Table 1, a minimum) shorter 1 A than the shortest distance was below a 
distance (Table 1, a maximum) longer 1 A than longest distance, I thought that the active site called 
for could be formed. The physical relationship of five residue was shown in drawing 1 with the 
distance between Calpha of the maximum and the minimum. In MM-AP which is a relative enzyme of 
EB-AP, it was shown in Example 15 that it was checked that all the interatomic distances between 
activity residue have fitted in the range specified from the spacial configuration of EB-AP. By this 
example, although the example of G72 D/I151T variant instead of a wild type was shown, it is thought 
that there is no big difference to the spacial configuration of an active site at the same wild type and 
variant of an enzyme. This guess is supported by that the structure of the active site of the wild type 
of EB-AP and G74 D/I153T variant is fundamentally the same (refer to Table 1). In order to 
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phosphorylate a nucleoside and to change into nucleoside 5'-phosphoric acid, just the active site that 
comprises the 5 above-mentioned residue is insufficient, and a nucleoside must be able to combine 
with a suitable position in it. In EB-AP, a grooved space suitable for a nucleoside joining near the 
binding site of a phosphate group together exists in the molecule surface, [(drawing 0: It can display 
on computer graphics (CG) using drawing 10 in which the atomic coordinates of which attachment 
was done are shown - drawing 45. ]This slot is specified as a space surrounded by 4 residue of 
Leul 6, Ser72, Glu104, and His189. Even if it has an active site, the enzyme without the suitable space 
which a nucleoside combines is unsuitable as a nucleoside 5-phosphoric acid production enzyme. 
[0013] 
[Table 1] 
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[0014]This invention provides preferably the substitution to other amino acid of Ser72, and Phe, Tyr r 
Trp r Val, Leu, Glu, Asp, Gin, Met, Thr, Arg and variant EB-AP that performed substitution to any one 
amino acid of Lys. The residue (residue number: 16, 70-71,73-76 and 100, 102-104, 106-108, 115, 
148-154, 183) in Ser72 to 10A has a dramatically high possibility of interacting with a nucleoside, 
Variant EB-AP which performed substitution to other amino acid of these amino acid residue is 
provided. It includes here not only when amino acid being artificially replaced by substitution, but 
selecting other acid phosphatase belonging to the same enzymatic family as EB-AP which 
substitution produced in the nature. However, variant EB-AP containing mutational sites other than 
the above-mentioned amino acid residue can also provide this invention. 

[0015]Also in other acid phosphatase belonging to the same enzymatic family as EB-AP, if amino acid 
variation of homologous is given, it is possible to use for manufacture of nucleoside S'-phosphoric 
acid. However, the amino acid residue of EB-AP is not necessarily equivalent to the amino acid 
residue of the same number in other acid phosphatase. For example, Ser72 of EB-AP corresponds to 
Ala70 in MM-AP. Matching of the amino acid residue of two different protein, If the homology of both 
amino acid sequence is not less than about 20% and it is alignment (Sequence Alignment) of amino 
acid sequences, and about 20% or less, it will become clear by alignment (Threading) of the three- 
dimensional structure and an amino acid sequence. The former can perform the latters, such as 
BLAST, by programs, such as INSIGHT II. Amino acid sequence alignment of EB-AP and 
Enterobacter aerogenes (Enterobacter aerogenes) origin acidity HOFATAZE (EA-AP) using BLAST 
was shown in Example 14. BLAST should just obtain the file in accordance with the computer used 
among the files which exist in /blast/executable from ncbi.nlm.nih.gov using FTP. Details are 
described by http://genome.nhgri.nih„gov/blastall/blast#install about operation information. 
[0016]Although attained by the improvement in compatibility with a nucleoside in many cases, it is 
attained by the shift of optimal pH, thermal stability improvement etc. besides it, and deals in the 
improvement in nucleoside 5'-phosphoric acid productivity. The shift of optimal pH can be attained by 
changing pK of activity residue. [Protein engineering (Protein Engng.X the 1st volume, the 383-388th 
page (1998)] .Substitution to the glycine residue of the residue in which thermal stability improvement 
takes introduction of proline residue, and a counterclockwise twining helical structure [Protein 
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engineering, the 6th volume, the 85-91 st page (1993)] The opening inside protein is filled. 
[Biochemistry (Biochemistry), the 32nd volume, the 61 71-61 78th page (1993)] ******** achievement 
is possible. It is effective in order to produce the variant whose nucleoside S'-phosphoric acid 
productivity the compatibility of this spacial configuration of the nucleoside improved and improved, 
as explained to details above, but. This spacial configuration is effective not only in the compatibility 
over the nucleoside of an enzyme but changing compatibility with a phosphate donor. This enzyme 
can use various phosphoric ester compounds, such as polyphosphoric acid (salt), phenylphosphoric 
acid (salt), acetyl phosphate (salt), and carbamyl phosphate (salt), as a phosphate donor as indicated 
to JP,9~37785,A, but It is possible to extend the substrate specificity of a phosphate donor or to 
raise the capacity factor of phosphoric acid by designing the variation which increases compatibility 
with a phosphoric ester compound in a way similar with having designed the variation which increases 
compatibility with a nucleoside. 
[0017] 

[Example]Hereafter, although an example explains this invention still more concretely, this invention is 
not limited to these examples. 

[001 8]Example 1 It crystallized using steamy diffusion with the crystallization hanging drop method of 
wild type EB-AP. 20mM buffer solution (pH 8.0) of sodium phosphate containing wild type EB-AP 
(concentration of 10mg/ml), the lOOmM buffer solution of the trischloride containing the polyethylene 
glycol 400 of 45 (w/v %) — an equivalent amount — every (each 7~10microl). the well which filled 
100mM buffer solution 500mul of the trischloride which carries out dropping mixing on the cover glass 
[ SHIRIKONAIZEISHON / cover glass ], and contains the polyethylene glycol 400 of 45 (w/v %) it 
covered so that a mixed liquor drop might fish and fall on (well), and it settled at 20 **. The crystal 
deposited 2 or 3 days afterward, and, two weeks afterward, it grew up to be a crystal of the shape of 
a hexagonal prism of a measurable size (about 0.3x0.3x1.2 mm) from one week. On the occasion of X- 
ray-data measurement, the crystal was moved to the 100mM buffer solution (pH 8.0) of the 
trischloride containing the polyethylene glycol 400 of 50 (w/v %). This crystal needed to care about 
the following point on handling. 1) Since a crystal collapsed very easily by contacting a container and 
tools from a drop (droplet) when taking out a crystal, the crystallization gestalt. of the sitting dropping 
method could not be used (a crystal grows), but used the hanging drop method described here. 2) At 
ordinary temperature measurement, since a crystal deteriorated during measurement and resolution 
fell gradually, it needed to be measured under the low temperature service. Time until it mounts a 
crystal on a stage was shortened as much as possible, and it devised so that it might not expose to 
air. Using X-ray diffractometer R-AXJS He of Rigaku, X diffraction data was collected and the 
crystallographic parameter was determined- The space group was set to P6^22 and the grating 

constant became a=b=124.4A and c= 97.7 A. If it assumes that one subunit of the molecular weight 
25000 is included in an unsymrnetrical unit, the moisture content of a crystal will be 72%. 
[001 9] It crystallized using steamy diffusion with the crystallization hanging drop method of example 2 
G74 D/I153T variant EB-AP. 20mM buffer solution (pH 8.0) of the trischloride containing G74 
D/I153T enzyme variant (concentration of 20mg/ml), 20mM buffer solution of the trischloride 
containing the polyethylene glycol 400 of 38 (w/v %) — an equivalent amount — every (each 5microl). 
Dropping mixing was carried out on the cover glass [ SHIRIKONAIZEISHON / cover glass ], it covered 
so that a mixed liquor drop might fish and fall on the well which filled 20mM buffer solution 500mul of 
the trischloride containing the polyethylene glycol 400 of 38 (w/v %) t and it settled at 20 **. The 
crystal deposited 2 or 3 days afterward, and, one week afterward, it grew up to be a plate crystal of a 
measurable size (about 0.7x0.4x0,2 mm). On the occasion of X-ray-data measurement, the crystal 
was moved to the 100mM buffer solution (pH 8.0) of the trischloride containing the polyethylene 
glycol 400 of 50 (w/v %). Using X-ray diffractometer R-AXIS He of Rigaku, X diffraction data was 
collected and the crystallographic parameter was determined. The space group became P2 j2 j2 ^ 

and the grating constant became a- 138.0 A, b= 168.3 A, and c= 58.2 A. If it assumes that one 
hexamer molecule of the molecular weight 150000 is included in an unsymrnetrical unit, the moisture 
content of a crystal will be 64%. 

[0020]Example 3 It crystallized using the cocrystaHzed method for having used steamy diffusion by 
the crystallization sitting dropping method of the complex (reaction intermediate analog) of wild type 



JP,2001-136984,A [DETAILED DESCRIPTION] 



8/33 



EB~AP and molybdic acid. 20mM buffer solution (pH 8.0) of sodium phosphate containing wild type 
EB-AP (concentration of 10mg/ml), the lOOrnM buffer solution of the trischloride containing the 
polyethylene glycol 400 of 40 (w/v %), and sodium molybdate of ImM — an equivalent amount — 
every (each 15microl). Dropping mixing was carried out and it settled on the hollow of the bridge 
installed in the well which filled 500micro of lOOmM buffer solution (pH 8.0) I of the trischloride 
containing the polyethylene glycol 400 of 40 (w/v %) at 20 **. The crystal deposited two to three 
days afterward, and, two weeks afterward, it grew up to be a crystal of the shape of a diamond- 
shaped rice cake of a measurable size (about 0.3x0.3x0.3 mm) from one week. On the occasion of X~ 
ray-data measurement, the crystal was moved to the 100mM buffer solution (pH 8.0) of the 
trischloride containing the polyethylene glycol 400 of 50 (w/v %). Using X-ray diffractometer R-AXIS 
He of Rigaku, X diffraction data was collected and the crystallographic parameter was determined. 
The space group was set to P3j21 and the grating constant became 3=^=86. 6A and c~ 205.3 A. If it 

assumes that three subunits of the molecular weight 25000 are included in an unsymmetrical unit, the 
moisture content of a crystal will be 58%. 

[0021]Example 4 The X diffraction data to a maximum of 1.9A of crystal-structure-analysis resolution 
data of wild type EB-AP was measured. In ordinary temperature, since the damage by the exposure 
of X-rays was intense, the crystal measured by cooling quickly at -173 **. The Shigehara child 
derivative was screened by dipping a crystal into the solution of heavy metal salt The diffraction data 
of the Shigehara child derivative crystal was obtained using Rigaku R-AXIS He. K 2 PtCI 4 found out 

giving the good Shigehara child same type crystal from the difference Fourier figure with native data. 
By using the program RSPS, the coordinates of the only platina binding site of K 2 PtGI 4 were searched 

for. It asked for the phase which carries out elaboration of these coordinates by the program 
MLPHARE, and is calculated. It asked for five mercury binding sites of the 2nd Shigehara child 
derivative KHgl^-KI using this phase. After carrying out elaboration of the Shigehara child parameter 

of both I^PtCI^ and KHgl^-KI simultaneously using MLPHARE, using program DM, solvent smoothing 

and histogram matching were performed and the phase was improved. Incidentally, anomalous 
dispersion data was also used about K 2 PtCS 4 . The electron density map calculated using this good 

phase was dramatically clear, and was able to fit almost all amino acid residue finely. The first model 
was built using the program QUANTA on the electron density map created with 2.8A resolution, and 
performed structure refinement using program X-PLOR. Electron density was not observed and 6 
residue in the end of N, the 135 to 136th residue, and 1 residue in the end of C were not able to 
determine structure uniquely. The final model (drawing *i - drawing fi) by which elaboration was 
carried out with 1.9A resolution contains all the 222 in 231 residue residue, 236 water molecules, and 
one molecule of sulfate ion. Sulfate ion originates in the ammonium sulfate used in refining processes. 
It is considered a match by the phosphate bond part of an active center. 

The crystallographic reliability factor (R factor) using reflection of 8-1. 9A resolution became 21.5%. 
The average temperature factor became 26A 2 about the protein atom, and became 45A 2 about the 
water molecule. When Ramachandran plot was created using the program PROCHECK, it was shown 
in the field where 93% of residue other than a glycine is the most preferred that 7% is located in a 
field desirable next. One subunit is contained in an unsymmetrical unit and a hexamer is formed of 
crystallographic symmetry. Atomic coordinates were shown in drawing 1(3 - drawing 45. 
[0022]r.)rawing 4 is a GG photograph which shows the crystal structure of the hexamer molecule of 
EB-AP. The flow of alpha carbon atom was displayed with the ribbon model. The sulfate ion which 
marks an active center was displayed with the ball model. Drawing 5 is a CG photograph which shows 
the crystal structure of the subunit of EB-AP. The flow of alpha carbon atom was displayed with the 
ribbon model. The sulfate ion which marks an active center was displayed with the ball model. Drawing 
6 is a figure showing the active site architecture of EB-AP. Sulfate ion was shown in the center. The 
dotted line showed the hydrogen bond. Drawing 10 is a figure showing the crystallography data (1) of 
the structure of EB-AP. Drawing 11 is a figure showing the crystallography data (2) of the structure 
of EB-AP. Drawing 12 is a figure showing the crystallography data (3) of the structure of EB-AP. 
Drawing 13 is a figure showing the crystallography data (4) of the structure of EB-AP. Drawing 14 is a 
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figure showing the crystallography data (5) of the structure of EB-AP. Drawing 15 is a figure showing 
the crystallography data (6) of the structure of EB-AP. Drawing 16 is a figure showing the 
crystallography data (7) of the structure of EB-AP. Drawing 17 is a figure showing the crystallography 
data (8) of the structure of EB-AP. Drawing 18 is a figure showing the crystallography data (9) of the 
structure of EB-AP. Drawing 19 is a figure showing the crystallography data (10) of the structure of 
EB-AP. Drawing 20 is a figure showing the crystallography data (11) of the structure of EB-AP. 
Drawing 2 [ is a figure showing the crystallography data (12) of the structure of EB-AP. Drawing 22 is 
a figure showing the crystallography data (13) of the structure of EB-AP. Drawing 2.3 is a figure 
showing the crystallography data (14) of the structure of EB-AP. Drawing 2 A is a figure showing the 
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15) of the structure of EB-AP. Drawing 25 is a figure showing the 

16) of the structure of EB-AP. Di awing 26 is a figure showing the 

17) of the structure of EB-AP. Drawing 27 is a figure showing the 
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21) of the structure of EB-AP. Drawing 31 is a figure showing the 
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36) of the structure of EB-AP. 
[0023]Example 5 Since it exceeds 100mM, Km value of compatibility to wild type EB-AP and EB-AP 
of the guess inosine of the bond form model of 5'Hnosintc acid is not so high as it can determine a 
bond form by X ray crystal structure analysis. After actually soaking the compound used as inhibitor 
of EB-AP, such as glucose 6-sulfate and adenosine thio monophosphate, into the crystal of wild type 
EB^AP, collected X diffraction data, and created the electron density map, but. The electron density 
corresponding to these compounds was not observed. Then, we decided to guess the bond form of 
S'-inosinic acid and EB-AP (what is called a docking study) using computer graphics. The program 
used QUANTA. Among the crystal structure, since sulfate ion was found out in the center of an 
active site, the phosphate group of 5'Hnosinic acid was piled up here. Since it was known that G74D 
and the variation of I153T will reduce Km value to EB-AP of 5'-inosinic acid, it judged that 5'-inosinic 
acid was combined with the place in which a long distance is not from G74 and 1153, and the position 
of 5-inosinic acid was decided. The atom which constitutes 5'-inosinic acid, and the atom which 
constitutes EB-AP were kept from colliding mutually in that case. In this way, in the built model, if 
1153 is set to T, the gamma acid matter atom of the side chain of threonine and 2' hydroxyl group of 
the ribose of inosine which were replaced will form a hydrogen bond. When an electrostatic potential 
indication of EB-AP is given using the program GRASP, the inosine base which is tinged with positive 
charge is interacting with the field which is tinged with the negative charge on the EB-AP molecule 
surface. 

It was suggested that a model will seemingly be reasonable. 

[0024]The ratio of phosphoryl-group-transfer activity [ as opposed to phosphatase activity in 
crystal-structure-analysis G74 D/I153T variant EB-AP of example 6 G74 D/I153T variant EB-AP ] is 
increasing. 
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In connection with it, the production capacity of nucleoside 5'-phosphoric acid is also improving. 
It is considered as a cause that it improved that this Km value with a nucleoside fell, i.e., compatibility 
with a nucleoside. When determining the crystal structure of this variant EB-AP and comparing with 
the crystal structure of wild type EB-AP, it was expected that the molecular mechanism of the 
improvement in compatibility with a nucleoside would be clarified. At ordinary temperature, the X 
diffraction data to a maximum of 2.4A resolution data was measured. It was expected that estimate 
from the molecular weight of the volume of a unit cell, a space group, and an enzyme, and one 
molecule of a hexamer is contained in an unsymmetrical unit. Then, it analyzed with the molecular 
replacement method using the program amore by making hexamer structure of wild type EB-AP into 
a search model. In rotation search, the data of 10-4A resolution was used for the data of 10-3A 
resolution in translation search. The correct answer of both searches appeared as top peaks. When 
elaboration was performed by using a molecule as a rigid body, the R factor fell to 37.3%. Then, it 
carried out by having repeated the structure correction on the graphics using QUANTA, and the 
structure refinement using X-PLOR, and the model of 19.9% of the R factor was obtained in 10-2.4A 
resolution. When the coupled models of 5'Hnosinic acid and G74 D/I153T variant EB-AP were 
created by the same method as Example 5, it was expected that the gamma acid matter atom of the 
side chain of replaced Thr153 forms the hydroxyl group and hydrogen bond of a ribose of inosine. By 
comparing a temperature factor showed that the direction of G74 D/I153T variant EB-AP was large 
compared with a wild type in fluctuation of the loop containing Asp74 to which one more substitution 
was performed. Although it is expected that this loop interacts with the base of inosine, when 
fluctuation became large, a possibility of becoming easy to carry out combination with a base is 
suggested. 

[0025]Example 7 In the enzyme reaction of crystal-structure-analysis EB-AP of the complex 
(reaction intermediate analog) of wild type EB-AP and molybdic acid, first, monoester phosphate 
combination is cut and a phosphate group forms His 189 of activity residue, and a covalent bond. The 
enzyme molecule of this state is called reaction intermediate. Promptly, reaction intermediate 
receives the attack by water or alcohol, and, as a result, phosphoric acid ion secedes from it. If water 
attacks, phosphatase activity will be demonstrated, and if alcohol attacks, phosphoryl-group-transfer 
activity will be demonstrated. Anyway, reaction intermediate is unstable and it is impossible to 
determine the structure by X ray crystal structure analysis. However, since that (reaction 
intermediate analog), as for, molybdic acid carried out the covalent bond to His189 instead of 
phosphoric acid does not receive the attack by water, it exists in stability. In a phosphoryhtransfer 
reaction, a phosphate acceptor combines with reaction intermediate and monoester phosphate 
combination is formed. Therefore, it is more suitable to use reaction intermediate structure rather 
than isolation mold structure in the purpose of presuming a bond form with a nucleoside. Crystal 
structure analysis of the reaction intermediate analog was conducted in order to perform a docking 
study with reaction intermediate and a nucleoside. At ordinary temperature, the X diffraction data to 
a maximum of 2.4A resolution data was measured. It was expected that estimate from the molecular 
weight of the volume of a unit cell, a space group, and an enzyme, and three half of a hexamer, i.e., 
subunits, is included in an unsymmetrical unit. Then, with the threefold rotation axis, the trimer 
structure where each other was connected was created and it was considered as the search model 
of the molecular replacement method. In rotation search, the data of 10-4A resolution was used for 
the data of 10-3A resolution in translationsearch. The correct answer of both searches appeared as 
top peaks. When elaboration was performed by using a molecule as a rigid body, the R factor fell to 
42.4%. Then, it carried out by having repeated the structure correction on the graphics using 
QUANTA, and the structure refinement using X-PLOR, and the model of 22.3% of the R factor was 
obtained in 8-2.4A resolution. Three molecule half of a hexamer, i.e., subunits, is included in an 
unsymmetrical unit. 

[0026]The bond form model was built using QUANTA on the guess computer graphics of the bond 
form model of example 8 EB-AP reaction intermediate and inosine (drawing 3). Molybdic acid was 
transposed to phosphoric acid as it was. Inosine was placed near the nucleoside portion of 5'Hnosinic 
acid in the bond form model of wild type EB~AP and 5'Hnosinic acid. However, although it is natural, 
since inosine does not have monoester phosphate combination, flexibility is higher [ inosine ] than 
making 5'Hnosinic acid dock. Therefore, inosine tuned the position of inosine finely and considered it 
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as the bond form model so that it might combine with the molecule surface of EB~AP in the more 
desirable state. We decided to use this model for the design of subsequent enzyme variants. 
[0027]Example 9 According to the model built in design example 8 of variant EB-AP which aimed at 
the improvement in compatibility with a nucleoside, a possibility that the side chain of Ser72 would 
interact with the base of inosine was suggested. When this residue was replaced by aromatic amino 
acid, such as phenylalanine, tyrosine, and tryptophan, the pi-pi interaction arose between the 
aromatic ring and the nucleoside base, and it was predicted that the compatibility over EB-AP of a 
nucleoside improves. Similarly, if it replaces by branched chain hydrophobic amino acid, such as 
valine, leucine, and isoleucine, When replaced by the amino acid which the CH/pi interaction arose 
between the branched chain hydrophobic group and the nucleoside base, and is tinged with negative 
charges, such as glutamic acid and aspartic acid, it paid well to the positive charge of a nucleoside 
base, and electrostatic, and improvement in compatibility was expected. Then, in order that 
phosphoryl-group-transfer activity may improve further the phosphoryhgroup-transfer activity of 
relatively increasing G74 D/I153T variant EB~AP rather than phosphatase activity, We decided to 
produce S72F of this variant EB-AP, S72Y, S72W, S72V, S72E, and an S72D variant. We decided to 
also produce the variant which replaced S72 by other amino acid. Incidentally, these variants serve as 
3 residue substitution variant EB-AP. 

[0028]In order to build nine kinds of variant EB-AP for revealing Example 10Ser72 by production 
Escherichia coli JM109 of 3 residue substitution variant EB-AP replaced to other amino acid, Plasmid 
pEPI340 containing a G74 D/I153T variant EB~AP gene was used as a mold of the site-directed- 
mutagenesis method using PGR. pEPI340 is the plasmid which added the variation of G74 D/I 153T to 
plasmid pEPI305. A deer is carried out and the base sequence of these plasmids pEPI305 and 
pEPI340 is specified in Table 12 of the paragraph number (0143) of JP.10-201481 A It is named 
AJ13144 and the international deposit of the stock which made plasmid pEPI305 hold to Escherichia 
coli JM109 is carried out to National Institute of Bioscience and Human-Technology, the Ministry of 
International Trade and Industry, as FERM BP-5423. [Refer to the paragraph number (0105) of the 
above-mentioned publication before examination - (0110) a statement] .Variation uses "a quick 
change site-directed-mutagenesis kit (Quickchange Site-Directed Mutagenesis Kit)" of Stratagene 
(Stratagene) (United States), and according to the protocol of the manufacturer, It introduced using 
the primer (drawing ••, array numbers 1 1-61 of an array table) corresponding to various enzyme 
variants. Escherichia coli XL-1 was transformed using the output of an PCR reaction. The 
transformed cell was smeared on L agar-medium plate containing 100 microl./ml ampicillin, and it 
incubated at 37 ** for 16 hours. The generated colony was extracted, and it cultivated, shaking 
overnight by L culture medium containing 100 microl./ml ampicillin. FlexiPrep Kit of Pharmacia Corp. 
(Sweden) was used after collecting biomasses by centrifugal separation from culture medium, and the 
plasmid was extracted according to the protocol of the manufacturer. The base sequence which 
encodes 3 residue substitution variant EB-AP in some numbers was checked by DNA sequence 
analysis. Composition of the primer set shown in drawing 7 was entrusted to Japanese Bio-Service. 
[0029]Example 11 Escherichia coli JM109 which introduced the plasmid containing the phosphoryh 
gro up -transfer activity of variant EB-AP and the measurement various 3 residue substitution variant 
EB-AP genes of a velocity constant was inoculated into 50 ml of L culture media containing 100 
microl./ml ampicillin, and it cultivated at 37 ** for 16 hours. Biomasses were collected by centrifugal 
separation from culture medium, and it was suspended to 3 ml of 25mM phosphoric acid buffers (pH 
7.0), and crushed by performing ultrasonication for 20 minutes at 4 **. The treating solution was 
centrifuged and the cell-free extract was prepared except for the insoluble fraction. It checked by 
SDS-PAGE that each EB-AP3 residue substitution enzyme variant was revealed, The expression 
amount was about 20% of quality of total protein. The phosphoryh group-transfer activity of the cell- 
free extract was measured on condition of the following. 2mM inosine, 100mM sodium pyrophosphate, 
a 100mM acetic acid buffer (pH 4.0), and the reaction mixture (1 ml) containing the cell-free extract 
of 100microl were incubated for 10 minutes at pH 4 and 30 **. After adding 1N chloride 200mul and 
stopping a reaction, under [ a fixed quantity / inosinic acid / which was generated except for 
precipitate by centrifugal separation / 5'-]. The relative activity set to 1 showed 5-inosinic acid 
generated amount when G74 D/I153T variant EB-AP which set phosphoryhgroup-transfer activity of 
3 residue substitution variant EB-AP as the object which introduces variation in some numbers was 
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used. Then, Km value to the inosine in the phosphoryhtransfer reaction of 3 residue substitution 
variant EB-AP was measured on condition of the following in some numbers. The reaction mixture (1 
ml) containing "lOOrnM sodium pyrophosphate, a 100mM acetic acid buffer (pH 4.0), ICKIOOmM inosine, 
and the cell-free extract of 100microl was incubated for 10 minutes at pH 4 and 30 #*, After adding 
IN chloride 200mul and stopping a reaction, under [ a fixed quantity / inosinic acid / which was 
generated except for precipitate by centrifugal separation / 5'-]. Km value was computed by Hanes- 
Woolf plot. A result is shown in Table 2. 
[0030] 
[Table 2] 





Kmfi 




S72F/G74D/U53T 


?fbnM 

CtllUMu 


9 sn 

L. OU 


S72Y/G74D/II53T 






S72W/G74D/I153T 


30mM 


1*11 


S72D/G74D/I153T 


33mM 


1.59 


S72V/G74D/II53T 


40mM 


2.46 


S72E/G74D/I153T - 


40mM 


3.19 


S72H/G74D/fl53T 


46mM 


1.94 


S72T/G74D/I153T 


50aM 


1.91 


S72L/G74D/IJ53T 


57ioM 


2. 24 


S72R/G74D/I1S3T 


59mM 


1.99 


S72Q/G74D/I153T 


77mM 


2.42 


S72K/G74D/I153T 


im 


J. 53 


S72P/G74D/JJ53T 


mm 


1.34 


S72A/G74D/I153T 




0.78 


S72N/G74D/U53T 


J24mM 


0.43 


S72G/G74D/I153T 


J37reM 


0.43 


S72H/G74D/II53T 


n. d. 


n.d. 


G74D/I153T 


lOOmM 


LOO 




40mM 


1.44 



[0031 ]Km value to the inosine of all the variants (S72F, S72Y, S72W, S72V, S72L, S72E, S72D) 
predicted that compatibility with inosine will improve by the pi-pi interaction, the CH/pi interaction, 
and an electrostatic interaction in Example 9, It fell compared with the thing of G74 D/I153T variant 
EB-AP which does not carry out variation introduction, and the compatibility over inosine improved. 
Improvement was found also about phosphoryl~group~transfer activity. The variant of the 
improvement which introduced S72F especially was remarkable in Km value, phosphoryl-group- 
transfer activity, and both sides. The aromatic ring and inosine base of phenylalanine carry out pi-pi 
interaction by suitable physical relationship, and it is surmised that improvement in compatibility was 
achieved. Km value of S72M, S72T.R [ S72 ], S72Q, and S72K variant also fell. It is thought that some 
desirable interactions, such as a hydrophobic interaction and a hydrogen bond, arose between these 
amino acid residue and a nucleoside base. Incidentally, a gene was not able to be produced about 
S72I. Since there was a danger of making the mistaken SS linkage forming, S72C was not produced. 
High performance chromatography (HPLC) analyzed 5Hnosinic acid on condition of the following, 
column: — Cosmosil 5C18-AR (4.6x150 mm) Nacalai Tesque, Inc. product mobile phase: — 5mM 
potassium phosphate buffer (pH 2.8) / methanol -95/5 rate-of~f!ow: — 1.0 ml/min temperature: — 
room temperature detection: — UV245nm [0032]Production G74 D/I153T variant of 5'Hnosinic acid 
using Escherichia coli JM109 which introduced the example 12 S72 F/G74 D/I153T variant EB-AP 
gene, Escherichia coli JM109 which introduced the plasmid containing 10 residue substitution variant 
and an S72 F/G74 D/I153T variant EB~AP gene was inoculated into 50 ml of L culture media 
containing ampicillin 10Qmicrog/rnl and IPTG 1mM, and it cultivated at 37 ** for 16 hours, 12 g/dl of 
pyrophoric acid and 6 g/dl of inosine are dissolved in an acetic acid buffer (pH 4.0), The reaction was 
performed at 30 ** for 24 hours, maintaining [ added the biomass of Escherichia coli JM109 which 
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introduced each of above-mentioned variant EB-AP genes into this so that it might become 100 
mg/dl by dry cell weight, and ] pH to 4.0. The result of having measured the quantity of generated 5- 
inosinic acid was shown in Table 3. As for the generated inosinic acid, the byproduction of 2Hnosinic 
acid and 3'Hnosinic acid was not accepted at ail only from 5Hnosinic acid. Although 7.5 g/dl of 5'- 
inosinic acid carried out generation accumulation at the reaction using Escherichia coli JM109 which 
introduced the plasmid containing a G74 D/I153T variant EB-AP gene, even if it developed reaction 
time, accumulation did not increase more than it. At the reaction using Escherichia coli JM109 which 
introduced the plasmid containing a 10 residue substitution variant EB~AP gene, accumulation 
improved and 5'-inosinic acid which is 12.1 g/dl carried out generation accumulation. It designed 
based on the spacial configuration, and at the reaction using Escherichia coli JM109 which introduced 
the plasmid containing the built S72 F/G74 D/I153T variant EB-AP gene, productivity improved 
further and 5Hnosinic acid which is 13.2 g/dl carried out generation accumulation. 



[0033] 




[Table 3] 








G74D/I1S3T 


7.5 




12. 1 


S72F/G74D/I153T 


13. 1 



[0034]Measurement S72F variation of the phosphoryl-group-transfer activity of 3 residue 
substitution variant EB-AP and a velocity constant which introduced example 13 L16W, S71W, S73W, 
E104F, and E104W variation, Since it was thought that compatibility with inosine was raised by the pi- 
pi interaction, it searched for other amino acid residue which can plan a pi-pi interaction with an 
inosine base by substitution to aromatic ring amino acid on computer graphics. As a result, a 
possibility that the aromatic ring replaced by L16W, S71W, S73W, E104F, and E104W variation would 
interact with an inosine base was suggested. Then, a method which described these five sorts of 3 
(G74 D/I153T variant EB-AP was used as base) residue substitution variant EB~AP in the Example 
10 (the primer corresponding to each enzyme variant was shown in di awing 0.) It produced with the 
array numbers 62-76 of the array table, and phosphoryl-group-transfer activity and a velocity 
constant were measured by the method described in the Example 11. A result is shown in Table 4. 
Although phosphoryl-group-transfer activity fell also in which enzyme variant, Km value fell with all 
the enzyme variants, and it was suggested that the compatibility with inosine improved. Although 
Leu16 had separated 10A from Ser72 an interaction with inosine is predicted to be (in distance 
between Galpha), even if separated to this extent, it was shown that an interaction with inosine is 
possible. Composition of the primer set shown in drawing 8 was entrusted to Japanese Bio-Service. 



]0035] 
Table 4] 








L16W/G74D/I153T 


33bM 


0.21 


S7LW/G74D/I I53T 


75a&3 


0.26 


S73W/G74D/I153T 


29aM 


0. 77 


Ei04F/G74D/ri53T 


61mM 


0.65 


E104W/G74D/1153T 


6?fiiM 


0.26 


G74D/1153T 


J0O&M 


LOO 


loasKStMawgjt 


40bM 


L44 



[0036]Example 14. In production EB-AP of 5'Hnosinic acid using Escherichia coli JM109 which 
introduced production and this gene of the variant enzyme gene of Enterobacter aerogenes 
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(Enterobacter aerogenes) origin acid phosphatase (EA-AP). It was presupposed that a variation 
[ homologous / variation / three / of S72 F/G74 D/I 153T which raised the phosphoryi-group- 
transfer activity of inosine ] is introduced into EA-AP. The result of having aligned the amino acid 
sequence of EB-AP and EA-AP using the program BLAST is shown in drawing 9. It was shown that 
Ser72/Gly 74-/Ile153 of EB-AP corresponds to Ala70/Gly 72-/Ile151 in EA-AP. Then, A70 F/G72 
D/I151T variant EA-AP was produced by the method described in the Example 10. It carried out 
using Escherichia coli JM109 which introduced the plasmid containing a variant enzyme gene by the 
method which described production of 5'Hnosinic acid in the Example 12 from inosine. A result is 
shown in Table 5. A70 F/G72 D/I151T variant EA-AP showed 5'-inosinic acid productivity equivalent 
to S72 F/G74 D/I153T variant EB-AP. 
[0037] 
[Table 5] 







EA-AP A72F/G74D/U53T 


13. 1 


EB-AP S72F/G74D/H53T 


13. Z 



[0038]Drmving 9 is a figure showing the result of having performed amino acid sequence alignment of 
EB-AP and Enterobacter aerogenes origin acid phosphatase (EA-AP) by the program BLAST. The 
upper row is EB-AP and the lower berth is EA-AP. If it is similar amino acid residue even if the 
residue name is not the same, if both amino acid residue is the same, + will be displayed on the 
middle. The position of the 72nd residue (Ser72) of EB-AP was marked by [72]. Residue 
corresponding by EA-AP is Ala70. 

[0039]Example 15 G72 D/I151T double mutant of MM~AP was crystallized using crystallization of 
Morganella MORUGANI origin acid phosphatase (MM-AP) origin G72 D/I151T enzyme variant, and 
steamy diffusion with a crystal-structure-analysis hanging drop method. The protein solution 
(concentration of 40mg/ml) concerned, and the polyethylene glycol 1000 of 25 (w/v %), 25mM 
ammonium sulfate, 125mM citrate buffer solution containing 25mM DTT (pH 4.8) an equivalent amount 
— every (each Smicrol). Carry out dropping mixing on the cover glass [ SHIRIKONAIZEISHON / cover 
glass ], and The polyethylene glycol 1000 of 25 (w/v %), 25mM ammonium sulfate, 125mM citrate 
buffer solution containing 25mM DTT (pH 4.8) It covered so that a mixed liquor drop might fish and 
fall on the well which filled 500microl, and it settled at 20 **. The crystal deposited 2 or 3 days 
afterward, and, one week afterward, it grew up to be a measurable size (about 0.4x0.4x0,3 mm). Using 
X-ray diffractometer R-AXIS lie of Rigaku, X diffraction data was collected and the crystallographic 
parameter was determined. The space group became P2 ^2^ and the grating constant became a= 

90.64 A, b= 1 19.74 A, and c= 136.14 A. The diffraction data to 2.6A resolution data was measured by 
100K on Tsukuba and high energy research institute synchrotron radiation institution BL-6B. It was 
expected that estimate from the molecular weight of the volume of a unit ceil, a space group, and an 
enzyme, and one molecule of a hexamer is contained in an unsymmetrical unit Then, it analyzed with 
the molecular replacement method using the program amore by making hexamer structure of wild 
type EB-AP into a search model. In rotation search, the data of 10-4A resolution was used for the 
data of 10-3A resolution in translation search. The correct answer of both searches appeared as top 
peaks. After performing elaboration by using a molecule as a rigid body, it carried out by having 
repeated the structure correction on the graphics using QUANTA, and the structure refinement using 
X-PLOR, and the model of R factor 0.197 was obtained in 10-2.6A resolution. The distance between 
Calpha atoms of five activity residue (Lys113, Arg120, His148, Arg181, His187) shown in drawing I 
was shown in Table 6. In MM-AP which is a relative enzyme of EB-AP, it was checked that all the 
interatomic distances between activity residue have fitted in the range specified from the spacial 
configuration of EB-AP. 
[0040] 
[Table 6] 
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G74D/U53T S^IM-AF 




±K 


Lysll3 


Argl20 


11. 3A 


10, 4 A 


12. 6A 




Hisl48 


12. 6A 


11. 3A 


13. 8A 




ArglSl 


16. 3A 


14. 5 A 


17- 4A 




Hisl87 


12. SA 


10. 7 A 


13. 6 A 


Argl20 


JIisl48 


14. OA 


12. 2A 


1S.2A 




ArgI81 


10. 9 A 


9, 4A 


11. 8A 




Hlsl87 


6.1 A 


4.5A 


6.7A 


HLsU8 


Argl8i 


8. 9 A 


6,7A 


9.8A 




Hlsl87 


10. 2A 


8.8A 


U.OA 


Argl81 


!Itsl87 


5. 4 A 


4. 5 A 


6.8A 



[0041 ]In production of 10 residue substitution variant EB-AP which introduced example 16 A72F and 
A72E variation, and the measurement example 1 1 of phosphate transfer activity and a velocity 
constant, S72F to which Km value was reduced most, and the S72E variation which improved activity 
most were introduced into 10 residue substitution variant EB-AP. In 10 residue substitution variant 
EB-AP, since Ser72 is replaced by Ala, A72F and A72E variation will be introduced actually. If based 
on wild type EB-AP, 10 residue is replaced for both sides. A method which described these two sorts 
of variants in the Example 10 (the primer corresponding to each enzyme variant was shown in drawing 
46.) It produced with the array numbers 77-82 of the array table. As a mold of the site-directed- 
mutagenesis method using PGR, plasmid pEMP370 (JP,9~37785,A, Example 19) containing a 10 
residue substitution variant EB-AP gene was used. Phosphate transfer activity and a velocity 
constant were measured by the method described in the Example 11. A result is shown in Table 7. 
The relative activity which set 5'Hnosinic acid generated amount, when G74 D/I153T variant EB-AP 
was used to 1 showed phosphate transfer activity. Also in which enzyme variant, Km value fell 
notably. About phosphate transfer activity, it went up by A72E variation to having fallen by A72F 
variation. 



0042] 
Table 7] 




Kmt 




a? 2F/1 Qmtmmt»tssm» 


9mM 


0. 11 


A72e/i oastttfcigftgwx 


15mM 


2, 30 




40mM 


1.44 



[0043]Production A72F / 10 residue substitution variant EB-AP of 5'Hnosinic acid using Escherichia 
coli JM109 which introduced example 17 A72F / 10 residue substitution variant EB-AP, and A72E / 
10 residue substitution variant gene, and A72E / 10 residue substitution variant gene. The production 
experiment of 5-inosinic acid using Escherichia coli JM109 which introduced the included plasmid 
was conducted by the method described in the Example 12. A result is shown in Table 8. The 
accumulated dose of 5'Hnosinic acid increased both variants. 
[0044] 
[Table 8] 





A72F/10»2SBtfc8»3i 


13.9 




13.9 




12.1 



[0045]By measurement I103D variation of production of variant EB-AP which introduced example 18 
I103D and T153N variation, phosphate transfer activity, and a velocity constant. It was suggested 
with the model of drawing 3 that replaced Asn forms the hydroxy! group and hydrogen bond of a 
ribose by that replaced Asp carries out an inosine base and an electrostatic interaction and T153N 
variation. Then, a method which introduced such residue into G74 D/I153T variant EB-AP, and 
described 1103 D/G74 D/I153T variant EB~AP and G74 D/I153N variant EB-AP in the Example 10 
(the primer corresponding to each enzyme variant was shown in drawing <! /.) We decided to produce 
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with the array numbers 83-88 of an array table. Phosphate transfer activity and a velocity constant 
were measured by the method described in the Example 11. A result is shown in Table 9. The relative 
activity which set 5'Hnosinic acid generated amount when G74 D/I153T variant EB-AP was used to 1 
showed phosphate transfer activity. It was suggested that Km value fell and the compatibility of both 
variants with inosine improved although phosphoryl-group-transfer activity fell. 



[0046] 
Table 9] 


] Kml 




11Q3D/G74D/I153T 


51nif 


0.09 


G74D/U53N I 


38edM 


0.18 


G74D/I153T 


lOOfiiH 


1.00 



[0047]Although production of variant EB-AP which replaced Example 19Leu140 by Phe, Glu, and Lys, 
and measurement Leu140 of phosphate transfer activity and a velocity constant have separated not 
less than 10A from Ser72, they are located in the nearest to a phosphate bond part in the spacial 
configuration of a reaction intermediate analog. Therefore, when replacing this residue, the structure 
around a phosphate bond part in reaction intermediate changed, and it was thought by extension that 
influence also attained to the structure of a nucleoside binding site and fluctuation. If it replaces 
without Lys which has bulkier Phe and positive charge for this residue, and Glu which has a negative 
charge, it is hoped that compatibility with a nucleoside may change. Variation decided that phosphate 
transfer activity introduces into high A72E / 10 residue substitution product in Example 16. A method 
which described these three sorts of variants in the Example 10 (the primer corresponding to each 
enzyme variant was shown in drawing ^H.) It produced with the array numbers 89-97 of the array 
table. As a mold of the site-directed-mutagenesis method using PCR, the plasmid containing A72E / 
10 residue substitution variant EB-AP gene was used. Phosphate transfer activity and a velocity 
constant were measured by the method described in the Example 11. A result is shown in Table 10. 
The relative activity which set SHnosinic acid generated amount when G74 D/I153T variant EB-AP 
was used to 1 showed phosphate transfer activity. 



;0048] 
Table 10] 




Kmtt 




A72E/L 1 40F/1 039UKflMfe%ftiBff « 


9mM 


1.66 


A7 2E/L 1 40K/1 0»£BtftX ASOH^R j 


78mM 


0.07 


A72E/L140E/J 0J3£KttXfta»% 


| mm 


0.16 




\ 15mM 


2.30 



[Q049]Km value fell [ the variant which introduced L140F ]. On the contrary, L140K and L140E 
variation raised Km substantially. 

[0050]example 20 Enterobacter aerogenes . 1FO. 12010 . Acid phosphatase of the Enterobacter 
aerogenes IFO12010 origin from the culture object of refining of origin wild type acid phosphatase and 
Escherichia coli JM109/pENP1 10 of example 24 statement of determination JP,10-201481,A of N- 
terminal-amino-acid arrangement. It refined, N-terminahamino~acid arrangement was determined, 
and the amino acid sequence of maturation protein was determined. Escherichia coli JM109/pENP1 10 
is the bacillus which introduced the acid phosphatase gene of the Enterobacter aerogenes IFO12010 
origin into 109 shares of Escherichia coli JM, and produces this acid phosphatase. The amino acid 
sequence of the precursor protein expected from the base sequence of this acid phosphatase gene is 
arrangement shown in the array number 10 of an array table. 50 ml of nutrient media (pH 7.0) 
containing 1 g/dl of peptone, 0.5 g/dl of yeast extracts, and 1 g/dl of salt were put into a 500-ml 
Sakaguchi flask, and it heat-sterilized for 20 minutes at 1 20 **. One platinum loop of Escherichia coli 
JM109/pENP1 10 was inoculated into this, and shaking culture was carried out at 30 ** for 16 hours. 
The biomass which collected biomasses from culture medium by centrifugal separation was 
suspended to the 100mM potassium phosphate buffer (pH 7.0) of 100 ml, ultrasonication was 
performed for 20 minutes at 4 **, and the biomass was crushed. The treating solution was 
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centrifuged and the cell-free extract was prepared except for the insoluble fraction. Ammonium 
sulfate was added so that it might become this cell-free extract with saturation 30%. After removing 
the precipitate generated by centrifugal separation, additional addition of the ammonium sulfate was 
carried out so that it might become digestive liquor with saturation 60%. Centrifugal separation 
recovered the generated precipitate and it dissolved in the 100mM potassium phosphate buffer. After 
dialyzing this crude enzyme liquid 3 times to 500 ml of 100mM potassium phosphate buffers (pH 7.0), 
It charged in DEAE-TOYOPARU 650M column (phi3.0x1 0.0cm) equilibrated with 20mM potassium 
phosphate buffer (pH 7.0), and 20mM potassium phosphate buffer (pH 7.0) washed. Since phosphate 
transfer activity suited the bypassing fraction, the fractions concerned were collected. Ammonium 
sulfate was added so that it might become this activity fraction with saturation 35%, and this was 
made to stick to the butyi-Toyopearl column (phi3.0x7.0cm) equilibrated with 20mM potassium 
phosphate buffer (pH 7.0) which contains saturated ammonium sulfate 35%. This was eluted by the 
linear concentration gradient of the saturated potassium phosphate buffer (pH 7.0) 20% from 
saturation 35%. CM-TOYOPARU equilibrated with 10rnM potassium phosphate buffer (pH 6.0) after 
collecting activity fractions and dialyzing to 10mM potassium phosphate buffer (pH 6.0) 1L It was 
made to stick to a column (phi3.0x7,0cm). This was eluted by the linear concentration gradient of the 
potassium phosphate buffer (pH 6.0) containing 300mM potassium chloride from OmM. These activity 
fractions were collected. The above operation refined the enzyme in which phosphate transfer 
activity is shown about 5 times with the recovery rate of about 16% more nearly eventually than a 
cell-free extract. This enzyme preparation was uniform in SDS-polyacrylamide electrophoresis. It is 
DITC about these refining enzymes. Membrane It is made to stick to [a milli gene / bio-search 
(Milligen/Biosearch) company make], When the amino acid sequence of the amino terminal was 
determined using Prosequencer 6625 (a milli gene / bio-search company make), the amino acid 
sequence of the amino terminal of 5 residue shown in the array number 98 of the array table was 
determined. Since the amino terminal of refining enzymes was started from the 21st alanine residue 
of the arrangement of the array number 10 of an array table, The amino acid sequence shown in the 
array number 10 of an array table is the arrangement of a precursor protein, and it was thought that 
peptide to the 20th phenylalanine residue was removed from the 1st methionine residue after 
translation. From this result, it was thought that the amino acid sequence of mature-bodies protein 
was arrangement shown in the amino acid numbers 1-228 during the arrangement shown in the array 
number 10 of an array table. 

[0051]Example 21 Enterobacter aerogenes IFO 12010 High manifestation Enterobacter aerogenes of 
the enzyme by change of the promoter sequence of an origin new variant acid phosphatase gene IFO 
12010 origin variant acid phosphatase. Site-specific mutation was introduced into the promotor 
arrangement part of the gene to encode with the gene engineering technique, and the gene which 
encodes the variant acid phosphatase which the enzyme expression amount increased was built. The 
gene which introduces variation used plasmid pENP170 built in Example 3 of the Japanese-Patent- 
Application-No. No. 189226 [ 12 to ] specification. This plasmid is Enterobacter aerogenes. The 
1.6kbpDNA fragment cut down with the restriction enzyme Sail containing the gene which encodes 
IFO 12010 origin variant acid phosphatase, and the restriction enzyme Kpnl, It is the plasmid DNA 
connected with pUC19 (made by TAKARA SHUZO CO., LTD.) cut by Sail and Kpnl, and the base 
sequence of the Sall-Kpnl 1 .6kbpDNA fragment in pENP170 is arrangement shown in the array 
number 9 of an array table. The variation introduction to plasmid DNA used the Stratagene quick 
change site-directed-rnutagenesis kit (Quick Change site-directed mutagenesis kit). Oligonucleotide 
MUT170 for variation introduction compounded using the DNA synthesizer (Applied Biosystem model 
394) (array number 99 of an array table), Variation was introduced according to the protocol of 
Stratagene, using pENP170 as MUT171 (array number 100 of an array table), and a mold. Escherichia 
coli JM109 (made by TAKARA SHUZO CO., LTD,) was transformed with the conventional method 
using the obtained plasmid DNA. Plating of this was carried out on L agar medium containing 100 
microg/ml ampicillin, and the transformant was obtained. It checked that prepared a plasmid by an 
alkali bacteriolysis method, determined a base sequence, and the target base was replaced from the 
transformant. Determination of a base sequence Taq DyeDeoxy Terminator Cycle Sequencing Kit 
(made by an applied biochemical company) is used, and it is the method of Sanger and others. It 
carried out according to Dournal OBU leakage~*at-bulb cue biology (J. Mol. BioL), the 143rd volume, 
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and the 161st page (1980)]. It does in this way. Enterobacter aerogenes IFO. The variant gene which 
encodes the variant gene with which the base sequence of -10 field of the presumed promoter 
sequence located upstream of 12010 origin presumption acid phosphatase varied to the base 
sequence of the same TATAAT as the )ac promoter of Escherichia coli from AAAAAT was built. The 
plasmid containing this variant gene was named pENP180, 

[0052]Escherichia coli 50 ml of L culture media which contain ampicillin 100microg/ml for Escherichia 
coli JM109/pENP180 which introduced the gene which changed JM109/pENP1 70 and -10 field of the 
promoter sequence, And 50 ml of L culture media containing ampicillin 100microg/ml which added 
IPTGImM were inoculated, respectively, and it cultivated at 37 ** for 16 hours. Biomasses were 
collected by centrifugal separation from the culture medium of each bacillus, and the physiological 
saline washed once. It was made to react at 30 ** for 1 hour, maintaining [ dissolve 15 g/dl of 
pyrophoric acid and inosine, and 8 g/dl in a 100mM acetic acid buffer (pH 4.0), add so that it may 
become 100 mg/dl by dry cell weight about each biomass at this, and ] pH to 4.0. The quantity of 

generated 5' inosinic acid was shown in Table 1 1. High performance chromatography (HPLC) analyzed 

inosine and 5Hnosinic acid on condition of the following. 

Column: Cosmosil 5C18-AR (4.6x150 mm) [Nacalai Tesque, Inc. products] 

mobile phase: — 5mM potassium phosphate buffer (pH 2,8) / methanol = 95/5 rate-of-flow: — 1.0 
ml/min temperature: — room temperature detection: — in UV245nm Escherichia coli 
JM109/pENP170, although activity was low IPTG additive-free, Even if Escherichia coli 
JM109/pENP180 did not add IPTG, it showed high activity. Escherichia coli JM109/pENP180 revealed 
still higher activity by adding IPTG, and it was shown that change of promoterregion is effective. 
;0053] 
Table 11] 





IPTG 


j ^>m<B/di> 


IH109/PEKPJ70 




0.7 3 


1 mM » 


3.09 


JM109/pENP180 




2.86 


1 mM ?&j)n 


3.37 



[0054]Example 22 Enterobacter aerogenes whose compatibility over a nucleoside improved IFO 12010 
Enterobacter aerogenes built in construction example 21 of the origin new variant acid phosphatase 
gene IFO. Site-specific mutation was introduced into the 12010 origin variant acid phosphatase gene 
with the gene engineering technique, and the gene which encodes the variant acid phosphatase 
whose compatibility over a nucleoside, especially guanosine improved was produced. The substitution 
of amino acid residue was introduced combining the substitution of the amino acid residue identified 
contributing to the improvement in compatibility with a nucleoside based on the spacial configuration 
analysis of an Escherichia BURATTAE enzyme. The variation introduction to plasmid DNA used the 
Stratagene quick change site-directed-rnutagenesis kit (Quick Change site-directed mutagenesis kit). 
20 kinds of oligonucleotides for variation introduction from MUT180 (array number 101 of an array 
table) to MUT521 (array number 120 of an array table) were compounded using the DNA synthesizer 
(Applied Biosystem model 394). According to the protocol of Stratagene, variation was introduced as 
first mold, using MUT180 and MUT181 as pENP170 and an oligonucleotide for variation introduction. 
Escherichia coli JM109 (made by TAKARA SHUZO CO., LTD.) was transformed with the conventional 
method using the obtained plasmid DNA. Plating of this was carried out on L agar medium containing 
100 microg/ml ampicillin, and the transformant was obtained. It checked that prepared a plasmid by 
an alkali bacteriolysis method, determined a base sequence, and the target base was replaced from 
the transformant Determination of a base sequence In accordance with the method (the above- 
mentioned academic journal) of Sanger and others, it carried out using Taq DyeDeoxy Terminator 
Cycle Sequencing Kit (made by an applied biochemical company). Thus, the 153rd threonine residue 
(ACC) built the gene which encodes the variant acid phosphatase replaced by serine residue (TCC), 
and named pENP200 the plasmid containing this variant gene. The operation same as a new mold was 
repeated for the plasmid which introduced variation, and site-specific mutation was introduced 
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cumulatively. It checked that prepared a piasmid by an alkali bacteriolysis method, determined a base 
sequence, and the target base was replaced from the transformant. The variant enzyme gene and 
mutation site which encode the created variant acid phosphatase were shown in Table 12. The amino 
acid residue of the mutation site shows the amino acid residue in the amino acid sequence of the 
maturation protein shown in the array number 10 of the array table. 

[0055]Each variant acid phosphatase gene. The included piasmid. introduced Escherichia coli . 
JM109/pENP180 t Escherichia coii JM109/pENP320, Escherichia coli JM109/pENP340 t Escherichia 
coii JM1O9/pENP410, Escherichia coli JM109/pENP510, And Escherichia coli JM109/pENP520 was 
inoculated into 50 ml of L culture media containing ampicillin 100microg/ml and IPTGImM, and it 
cultivated at 37 ** for 16 hours. The biomass was suspended to a 50-ml 100mM phosphoric acid 
buffer (pH 7.0), ultrasonication was performed for 20 minutes at 4 **, and the biomass was crushed. 
Biomasses were collected by centrifugal separation from the culture medium of each bacillus, and the 
physiological saline washed once. The treating solution was centrifuged and the cell-free extract was 
prepared except for the insoluble fraction. Km value to the inosine and guanosine in a 
phosphotransfer reaction was measured using each cell-free extract. 

[0056]Measurement of the phosphate transfer activity to a nucleoside was performed by using 
inosine and guanosine as a substrate on the following conditions. pH 4.0 was performed by the 
reaction mixture (1 ml) containing the inosine or the guanosine, 100 micro a mol [/ml ] sodium 
pyrophosphate, the 100 micro mol/ml sodium acetate buffer solution (pH 4.0), and the enzyme of 
various concentration, and the reaction was performed at 30 ** for 10 minutes. After adding 2N 
chloride 200mul and suspending a reaction, under [ a fixed quantity / which was generated by the 
phosphotransfer reaction except for precipitate by centrifugal separation / SHnosinio acid or 5'- 
guanylic acid ]. High performance chromatography (HPLC) analyzed inosine, guanosine, 5-inosinic 
acid, and 5'-guanylic acid on the same conditions as Example 21. The concentration of inosine or 
guanosine is changed on the reaction condition of the above-mentioned presentation, phosphate 
transfer activity is measured, and it is a Hanes-Woolf plot. It. asked for the kinetic constant of the 
inosine in a phosphotransfer reaction, and guanosine by [a ZABAIO chemical journal (BiochemJ.), the 
26th volume, and the 1406th page (1932)]. The result was shown in Table 13 - 16. It became clear 
that Km value to guanosine falls notably and the compatibility of Km value of the enzyme variant 
created in the example over guanosine is improving. Km value [ as opposed to inosine in four kinds of 
enzyme variants other than the enzyme variant by which a code is carried out to pENP520 ] was also 
falling dramatically, 
[0057] 
[Table 12] 
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S3 n 
# n 








MUT170 


99 


tn 


30 


S'-CTT ACA GAT GAC TAT AAT GTG ACT AAA AAC 


MUT171 


100 




30 


S'-GTT TTT AGT CAC ATT ATA GTC ATC TGT AAG 


MUT180 


101 




33 


5'~TCT ACC GGT TGG GCA TCC GCG CTG GTA CTG GCG 


MDT18I 


102 


7>ftn 


33 


5'-CGC CAG TAC CAG CGC GGA TGC CCA ACC GGT AGA 


MUT300 


103 




33 


5'-TCC GGC CAT ACC TCT TCC GGT TGG GCA TCC GCG 


MUT301 


104 




33 


5>-CGC GGA TGC CCA ACC GGA AGA GGT ATG GCC GGA 


MUT310 


105 


tn 


33 


B'-CAT GCT GAC CTG GCC GTT GGC GAC GTC GCG AAT 


MUT311 


106 


7>nn 


33 


5'-ATT CGC GAC GTC GCC AAC GGC CAG GTC AGC ATC 


MUT320 


107 


tn 


33 


S'-CTG ACA AAT ATG ATT CTG GAT GCC GGC GAT CTG 


MUT321 


108 




33 


5'~CAG ATC GCC GGC ATC CA£ AAT CAT ATT TGT CAG 


MUT330 


109 


t>x 


33 


5' GAT GCT GAC CTG GCC ATG GGC GAC GTC GCG AAT 


MUT331 


110 




33 


5'~ATT CGC GAC GTC GCC CAT GGC CAG GTC AGC ATC 


HUT340 


111 




33 


5'~CTG ACA AAT ATG ATT CAG GAT GCC GGC GAT CTG 


MUT341 


112 


7>ft>Z 


33 


5'-CAG ATC GCC GGC ATC CTG AAT CAT ATT TGT CAG 


MUT400 


113 




33 


S'-TCC GGC CAT ACC TCT GCT GGT TGG GCA TCC GCG 


MUT401 


114 


7>ft>Z 


33 


5'~CGC GGA TGC CCA ACC AGC AGA GGT ATG GCC GGA 


M1JT50Q 


115 




33 


5'~TCC GGC CAT ACC TCT GGC GGT TGG GCA TCC GCG 


MUT501 


116 




^33 


5'-CGC GGA TGC CCA ACC GCC AGA GGT ATG GCC GGA 


MUT510 


317 


tn 


33 


5'-GAT GCT GAC CTG GCC GAA GGC GAC GTC GCG AAT 


MUT5M 


113 




33 


5'-ATT CGC GAC GTC GCC TTC GGC CAG GTC AGC ATC 


MUT520 


119 


t>x 


33 


5'-GAT GCT GAC CTG GCC AAA GGC GAC GTC GCG AAT 


MUT521 


120 


7>fk« 


33 


5'-ATT CGC GAC GTC GCC TTT GGC CAG GTC AGC ATC 



[0058] 
[Table 13] 
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PENP180 






61L(CTG)~»Q(CAG) 
63A(GCT)-*Q(CAG) 
64E(GAA)-»A(GCA) 

69S(AGC)-»A(GCC) 

72G(GGC)-*D(GAC) 

133T(ACC)-*K(AAA) 

134E(GAG)-~D(GAC) 

151I(ATC)-Vf(ACC) 


PENP200 


PENPI30 


MOT180.MUTI81 


61L(CTG)->Q(CAG) 
63A(GCT)-Q(CAG) 
64E(GAA)-»A(GCA) 

69S(AGC)~*A(GCG) 

72G(GGG)~»D(GAG) 

133T(ACG)^K(AAA) 

134E(GAG)-*D(GAC) 

151T(AGC)-~*S(TCG) 


PBNP300 


PENP200 


MDT300.MOT301 


61L(GTG)~*Q(CAG) 
63A(GCT)-*Q(CAG) 
64B(GAA)— A(GCA) 
67N(AAC)->D(GAC) 
69S(AGC)->A(GGG) 

133T(ACC)~*K(AAA) 

134E(GAG)-*D(GAG) 

151I(ATG)^T(ACC) 

149T(AGC)-S(TCC) 

151T(ACC)-*S(TCC) 


PENP310 


PENP300 


MUT310.MUT311 


6lL(CTG)~>Q(CAG) 
63A(GCT)-*Q(GAG) 
64E(GAA)^>A<GGA) 
67N(AAC)~>D (GAG) 
69S(AGC)-*A(GCC) 
70A(GCC)~->V(GTT) 

133T(ACC>->K(AAA) 
134E(GAG)^D(GAC) 
151I(ATC)-*T(ACC) 
1 49T(ACG)->S(T0G) 
151T(ACG)-^S(TCG) 


PENP320 


PENP310 


MUT320.MUT321 


61L(CTG)-*Q(GAG) 
63A(GCT)-*Q(CAG) 
64E(GAA)~*A(GCA) 
67N(AAC)-*D(GAC) 



[0059] 
[Table 14] 



JP.2001-136984.A [DETAILED DESCRIPTION] 



22/33 









69S(AGC)-*A(GCC) 

70A(GCC)-*V(GTT) 

72G(GGQ)~^D(GAC) 

102E(GAG)-*L(CTG) 

133T(ACC)-">K(AAA) 

134E(GAG)~>D(GAC) 

149T(ACC)~>S(TCC) 

151T(ACG)->S(TCC) 


PENP330 


PENP300 


MUT33Q,MUT33l 


61L(CTG)-*Q(CAG) 

63A(GCT)-*Q(CAG) 

64E(GAA)~-A(GCA) 

67N(AAC)-*D(GAC) 

69S(AGC)—A(GCC) 

70A(GCC)-*M(ATG) 

72G(GGC)-*D(GAC) 

133T(ACC)-*K(AAA) 

134E(GAG)~->D(GAC) 

149T<AGC)-*S(TCC) 

151T(ACC)^S(TCC) 


PBNP340 


PBNP330 


MUT340,MUT341 


61L<CTG)--*Q(CAG) 

63A(GCT)->Q(CAG) 

64E(GAA)~*A(GCA) 

67N(AAC)-*D«3AC) 

69S(AGC)~»A(GCG) 

70A(GCC)-^V(GTT) 

72G(GGG)->D(GAG) 

102E(GAG)-*Q(CAG) 

133T(ACC)-*K<AAA) 

134E(GAG)-*D(GAC) 

149T(ACC)-*S(TCC) 

161T(ACC)-*S(TCC> 


PENP400 


PENP200 


MUT400,MUT40L 


61L(CTG)-Q<CAG) 

63A(GCT)-*Q(CAG) 

64E(GAA)~*A(GCA) 

67N(AAC)~* D(GAC) 

69S(AGC)-*A(GCC) 

72G(GGC)-*D(GAC) 

1 33T(ACC)-*K(AAA) 

134E(GAG)-*D(GAC) 

149T(ACC)~*A(GCT) 

15IT(ACC)--»S(TCC) 


PENP410 


PBNP400 


MUT310.MUT3U 


61L(0TG)— Q(CAG) 

64E(GAA)-»A(GCA) 
67N(AAC)-*D(GAC) 
69S(AGC)-*A(GCC) 
70A(GCC>~*V(GTT) 
72G(GGC)—D(GAC) 



[0060] 
[Table 1 5] 
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133T(ACC)--»K(AAA) 
134E(GAG)^D(GAC) 
149T(ACC)-*A(GCT) 
151T(AGC)-*S(TCC) 


PBNP500 


PBNP200 


MUT500.MUT501 


61L<CTG)-*Q(CAG) 

63A(GCT)-*Q(CAG) 

64E<GAA)->A<GCA) 

67N(AAC)— D(GAC) 

69S(AGC)-*A(GCC) 

72G(GGC)-»D(GAC) 

133T(ACC)-*K(AAA) 

134E(GAG)—D(GAC) 

149T(ACC)— G(GGC) 

151T(ACQ~*S(TCC) 


PEKP510 


PENP500 


MUT610.MUT511 


61L(CTG)-^Q(CAG) 

63A(GCT)-»Q(CAG) 

64E(GAA)--»A(GCA) 

67N(AAC)— D(GAC) 

69S(AGC)-»A(GCC) 

70A(GCC)~>E(GAA) 

72G(GGC)~*D(GAC) 

133T(ACC)^K(AAA) 

134E(GAG)-*D(GAC) 

149T(ACC)-*G<GGC) 

151T(ACC)— S(TCC) 


PENP520 


pBNPSOO 


MUT520.MUT521 


61L<CTG)-*Q(CAG) 

63A(GCT)-*Q(CAG) 

64E(GAA)-»A(GCA) 

67N(AAC)->D(GAC) 

69S(AGC)-^A(GCC) 

70A(txCC)-»K(AAA) 

72G(GGC)->D(GAC) 

133T<ACC)~>K(AAA) 

134E(GAG)-*D(GAC) 

149T(ACC)-*G(GGC) 

L51T(ACC)->S(TCC) 



[0061] 
[Table 16] 





J >>>\ZM 






#7 JU>* 




t % Km m 




m-^> mm 






(raM) 




(mM) 




pBNPl 80 


4 0 


1. 0 


4 0 


1. 0 


PBNP320 


1 9 


1. 9 


4. 6 


i. 5 


PBNP340 


1 9 


1. 4 


5, 1 


1. 3 


PBNP41Q 


1 8 


1- 0 


4, 9 


0. 7 0 


pENPBlO 


1 7 


0.5 5 


4. 0 


0.3 9 


PBNP520 


4 6 


0.6 3 


4. 4 


0. 2 1 



[0062]Example 23 Enterobacter aerogenes whose compatibility over guanosine improved IFO 12010 
the variant acid phosphatase gene of each phosphorylation of the guanosine by an origin new variant 
acid phosphatase transgenics bacillus. The included piasmid. introduced Escherichia coli . 
JM109/pENP180, Escherichia coli JM109/pENP320, Escherichia coli JM1 09/pENP340 f Escherichia 
coli JM109/pENP410, Escherichia coli JM109/pENP510, And Escherichia coli JM109/pENP520 was 
inoculated into 50 ml of L culture media containing ampicillin 100microg/mi and IPTGImM, and it 
cultivated at 37 ** for 16 hours. 10 g/dl of pyrophoric acid and 6.6 g/dl of grinding guanosine 
prepared like Example 1 of JP,12-189226,A are dissolved in a 100mM acetic acid buffer (pH 4.5), It 
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was made to react at 35 ** for 12 hours, maintaining [ to this, add each biomass so that it may 
become 1 00 mg/dl by dry cell weight, and ] pH to 4.5. The quantity of generated 5'-guanylic acid was 
shown in Table 17. Escherichia coli each whose bacillus which introduced the enzyme variant as 
shown in Table 17 is an old stock Productivity improved compared with JM109/pENP180, and 
generation accumulation of the 5-guanylic acid was carried out with high yield. 
[0063] 
[Table 17] 



m m 


5'^7X« (g/dl) 


x^x U h T ■ n U 
IM109/p£NP180 , 


9. 9 0 


x v-x UkT * n u 
JM109/pKNP320 


10.4 


Xyx U b7oy 
JM109/pBNPS40 


10.2 


JMI09/DENP410 


11.1 


x^/x Dt7 ■ n U 
JM109/DENP610 


11.0 


JMiD9/pES?520 


10.5 



[0064] 

[Effect of the Invention]As explained to details above, according to this invention, a variant 
nucleoside 5'-phosphoric acid production enzyme whose nucleoside 5'-phosphoric acid productivity 
improved, and a manufacturing method for the same are provided. According to this invention, the 
microorganism which holds the recombinant DNA which contains in the manufacturing method of 
nucleoside 5'-phosphoric acid the gene which encodes the useful aforementioned enzyme variant, and 
this gene, and this recombinant DNA is provided. It succeeded in the break through of the proteinic 
new spacial configuration by X ray crystal-structure-analysis art, 
[0065] 

[Layout Table] 

<110> Ajinomoto Co., Inc. (Ajinomoto Co., Inc.) 

<120X Variant nucleoside 5-phosphoric acid production enzyme <130> reference number 1-000804- 
1 <141> 2000-09-03<150> JP 1 1-249545<1 51 > 1 999~09~03<1 60> <170> Patentln Ver. 2.0[0066] 
<210> 1<211> 1225<212> DNA<213> Escherichia blattae<220> <221> CDS< 222> (331)..(1077)<400> 
1 ctgcaggcga aaggcaatgt. ggtggccggt gagacggcac. tctacgagat taaggataag. 60 taactatcca ttattacagg. 
taacagcatt gctcctgagt. gtgatgtcat acctgagcgg. 1 20 cgcgggggtt ccccgggccg. ctttttttta tggggctgcg. 
gtgaggagcg ttatctgctg. 180 gccctgtttg tgcaacaaac. gcttttattg tgtaattttt. gtgacgtata tcaggttttt 240 
aagcaccctg tggcgctcat. actggcaacc tgttgatatt. aagcaacact cttcactcac. 300 ggaattaaca cgcacagtaa. 
aggtatacgc atg aaa aaa cgt gtt ctg gca gtt 354 Met Lys Lys Arg Val Leu Ala Val 1 5tgt ttt gcc gca ttg. 
ttc tct tot cag gcc. ctg gcg ctg gtc get. acc 402 Cys Phe Ala. Ala Leu Phe Ser Ser. Gin Ala Leu Ala 
Leu. Val Ala Thr 10 15 20. ggc aac gac act acc. acg aaa ccg gat etc tac tac etc aag aac agt 450 Gly 
Asn Asp Thr Thr Thr Lys Pro Asp Leu Tyr Tyr Leu Lys Asn Ser 25 30 35 40 gaa gcc att aac age ctg 
gcg ctg ttg ccg. cca cca ccg gcg gtg. ggc 498 Glu Ala He, Asn Ser Leu Ala Leu. Leu Pro Pro Pro Pro, 
Ala Val Gly 45 50 55. tec att gcg ttt etc. aac gat cag gcc atg. tat gaa cag ggg cgc. ctg 546 Ser He Ala. 
Phe Leu Asn Asp Gin. Ala Met Tyr Giu Gin. Gly Arg Leu 60 65 70. ctg cgc aac acc gaa. cgc ggt aag 
ctg gcg. gcg gaa gat gca aac. ctg 594 Leu Arg Asn. Thr Glu Arg Gly Lys. Leu Ala Ala Glu Asp Ala Asn 
Leu 75 80 85 age agt ggc ggg gtg gcg aat get ttc tec ggc gcg ttt ggt age ccg 642 Ser Ser. Gly Gly Val 
Ala Asn. Ala Phe Ser Gly Ala. Phe Gly Ser Pro 90 95. 100 ate acc gaa aaa. gac gcc ccg gcg ctg. cat 
aaa tta ctg acc. aat atg 690 He Thr. Glu Lys Asp Ala Pro. Ala Leu His Lys Leu. Leu Thr Asn Met105 
110. 115 120att gag gac gcc. ggg gat ctg gcg acc. cgc age gcg aaa gat. cac tat 738 He Glu. Asp Ala 
Gly Asp Leu. Ala Thr Arg Ser Ala. Lys Asp His Tyr 125. 130 135 atg cgc att. cgt ccg ttc gcg ttt tat 
ggg gtc tct acc tgt aat acc 786 Met Arg lie Arg Pro Phe Ala Phe Tyr Gly Val Ser Thr Cys Asn Thr 
140 145 15. 0 acc gag cag gac aaa. ctg tec aaa aat ggc. tct tat ccg tec ggg. cat 834 Thr Glu Gin. Asp 
Lys Leu Ser Lys. Asn Gly Ser Tyr Pro. Ser Gly His 155 160. 165 acc tct ate ggc. tgg get act gcg ctg. 
gtg ctg gca gag ate. aac cot 882 Thr Ser. He Gly Trp Ala Thr. Ala Leu Val Leu Ala. Glu He Asn Pro 



JP,2001-136984,A [DETAILED DESCRIPTION] 



25/33 



170. 175 180 cag cgc cag. aac gag ate ctg aaa. cgc ggt tat gag ctg, ggc cag age 930 Gin. Arg Gin Asn 
Glu He. Leu Lys Arg Giy Tyr Giu Leu Gly Gin Ser185 190 195 200cgg gtg att tgc ggc tac cac tgg cag 
agt gat gtg gat gec gcg egg. 978 Arg Val He Cys. Gly Tyr His Trp Gin, Ser Asp Val Asp Ala. Ala Arg 
205 210 215. gta gtg gga tct gcc. gtt gtg gcg acc ctg. cat acc aac ccg gcg. ttc 1026 Val Val Gly. Ser 
Ala Val Val Ala. Thr Leu His Thr Asn. Pro Ala Phe 220 225. 230 cag cag cag ttg. cag aaa gcg aag gcc. 
gaa ttc gcc cag cat cag aag 1074 Gin Gin. Gin Leu Gin Lys Ala. Lys Ala Glu Phe Ala. Gin His Gin Lys 
235. 240 245 aaa taatcctgac, taccgccttg ecttgeaggg cggtagtggt ttccactggc 1 1 27 Lys cccgattcgc 
tattcccaca gtaataatga eggtatatga ttttgtgcaa cgaaa. aggtt 1 1 87 gtgtcacgcc acagcttata agatcatgtg 
ccgttaac 1225[0067] 

<210> 2<211> 249<212> PRT<213> Escherichia blattae<400> 2Met Lys Lys Arg Val Leu Ala Val Cys 
Phe Ala Ala Leu Phe Ser Ser 1 5 10 15 Gin Ala Leu Ala Leu Val Ala Thr. Gly Asn Asp Thr Thr. Thr 
Lys Pro 20 25 30. Asp Leu Tyr Tyr Leu. Lys Asn Ser Glu Ala. He Asn Ser Leu Ala. Leu 35 40 45 Leu 
Pro. Pro Pro Pro Ala Val. Gly Ser He Ala Phe. Leu Asn Asp Gin 50 55. 60 Ala Met Tyr Glu Gin. Gly 
Arg Leu Leu Arg. Asn Thr Glu Arg Gly. Lys 65 70 75 80 Leu. Ala Ala Glu Asp Ala. Asn Leu Ser Ser 
Gly. Gly Val Ala Asn Ala. 85 90 95 Phe Ser Gly. Ala Phe Gly Ser Pro He Thr Glu Lys Asp Ala Pro Ala 
1 00 1 05 1 1 0 Leu His Lys Leu Leu Thr Asn Met He Glu Asp. Ala Gly Asp Leu Ala. 1 1 5 1 20 1 25 Thr 
Arg. Ser Ala Lys Asp His. Tyr Met Arg He Arg. Pro Phe Ala Phe 130. 135 140 Tyr Gly Val. Ser Thr 
Cys Asn Thr. Thr Glu Gin Asp Lys. Leu Ser Lys 145 150. 155 160 Asn Gly Ser. Tyr Pro Ser Gly His. 
Thr Ser lie Gly Trp. Ala Thr Ala 165 170. 175 Leu Val Leu Ala. Glu He Asn Pro Gin. Arg Gin Asn Glu 
He. Leu Lys 180 185 190. Arg Gly Tyr Glu Leu. Gly Gin Ser Arg Val. He Cys Gly Tyr His Trp 195 200 
205 Gin Ser Asp Val Asp Ala Ala Arg Val Val Gly Ser Ala Val Val Ala 210 215 220 Thr Leu. His Thr 
Asn Pro Ala Phe Gin Gin Gin Leu Gin Lys Ala Lys 225 230 235 240 Ala Glu Phe Ala Gin His Gin Lys 
Lys 245[0068] 

<210> 3<211> 1344<212> DNA<213> Morganella morganii<220> <221> CDS< 222> (316)..(1062)<400> 
3 gaattccgga aaatttcatt. cattttaatt gttaagaata. tgctggcaaa aacaaaaccc. 60 aatgetttat attttcttat. 
aatatctgtg tgttatcttt ttcaatacta teggtcaggt 120 cttatttatc cgttcgttaa. caaaagecat gctgtttctg. 
tcaaattatc tgaaaatcat 180 catcaaaaat acttacctgt cttccgtctg tttegtcaca. cttttttgaa agagttaaca. 240 
teaatttgea tctctccgcc. ctacactggc agacaggttt. ctgagtaata ctgttgtatc. 300 tgataaggag atgtc. atg aag 
aag aat att ate gcc ggt tgt ctg ttc tea 351 Met Lys Lys Asn lie He Ala Gly Cys Leu Phe Ser 1 5 10c. 
tg ttt tec ctt tec gcg. ctg gcc gcg ate ccg gcg ggc aac gat gcc 399 Leu Phe Ser Leu Ser Ala Leu Ala 
Ala He Pro Ala Gly Asn Asp Ala 15 20 25 acc acc aag ccg gat tta tat tat. ctg aaa aat gaa cag. get ate 
gac 447 Thr. Thr Lys Pro Asp Leu. Tyr Tyr Leu Lys Asn. Glu Gin Ala lie Asp. 30 35 40 age ctg aaa. 
ctg tta ccg cca ccg. ccg gaa gtc ggc agt. att cag ttt 495 Ser. Leu Lys Leu Leu Pro. Pro Pro Pro Glu 
Val. Gly Ser He Gin Phe. 45 50 55 60tta aat gat. cag gca atg tat gag. aaa ggc cgt atg ctg. cgc aat acc 
543 Leu. Asn Asp Gin Ala Met. Tyr Glu Lys Gly Arg Met Leu Arg Asn Thr 65 70 75 gag cgc gga aaa 
cag gca cag gca gat get gac ctg gcc gca ggg ggt. 591 Glu Arg Gly Lys. Gin Ala Gin Ala Asp. Ala Asp 
Leu Ala Ala. Gly Gly 80 85 90 gtg. gca acc gca ttt tea. ggg gca ttc ggc tat. ccg ata acc gaa aaa. 639 
Val Ala Thr Ala. Phe Ser Gly Ala Phe. Gly Tyr Pro He Thr. Glu Lys 95 100 105 gac. tct ccg gag ctg 
tat. aaa ctg ctg acc aat, atg att gag gat gcc. 687 Asp Ser Pro Glu. Leu Tyr Lys Leu Leu. Thr Asn Met 
He Glu. Asp Ala 110 115 120. ggt gat ctt gcc acc. cgc tec gcc aaa gaa cat tac atg cgc ate egg 735 Gly 
Asp Leu Ala Thr Arg Ser Ala Lys Glu His Tyr Met Arg He Arg125. 130 135 140ccg ttt gcg. ttt tac ggc 
aca gaa. acc tgt aat acc aaa. gat cag aaa 783 Pro. Phe Ala Phe Tyr Gly. Thr Glu Thr Cys Asn. Thr 
Lys Asp Gin Lys. 145 150 155 aaa etc. tee acc aac gga tct. tac ccg tea ggt cat. acg tct ate ggc 831. 
Lys Leu Ser Thr Asn. Gly Ser Tyr Pro Ser. Gly His Thr Ser He. Gly 160 165 170 tgg. gca acc gca ctg 
gtg. ctg gcg gaa gtg aac. ccg gca aat cag gat. 879 Trp Ala Thr Ala. Leu Val Leu Ala Glu Val Asn Pro 
Ala Asn Gin Asp 1 75 180 1 85 gcg att ctg gaa egg ggt tat cag etc gga cag age egg gtg. att tgc 927 Ala 
He. Leu Glu Arg Gly Tyr. Gin Leu Gly Gin Ser. Arg Val He Cys 190. 195 200 ggc tat cac. tgg cag agt 
gat gtg. gat gcc gcg egg att. gtc ggt tea 975 Gly. Tyr His Trp Gin Ser. Asp Val Asp Ala Ala. Arg He Val 
Gly Ser205. 210 215 220gcc get gtc. gcg aca tta cat tec. gat ccg gca ttt cag, gcg cag tta 1023 Ala, 
Ala Val Ala Thr Leu. His Ser Asp Pro Ala. Phe Gin Ala Gin Leu. 225 230 235 gcg aaa. gcc aaa cag gaa 
ttt gca caa aaa tea cag aaa taaaagcagt 1072 Ala Lys Ala Lys Gin Glu Phe Ala Gin Lys Ser Gin Lys. 
240 245 gatatctggt cagggcagtg caatatctgc cctgaaatcc ctgtttattc ccacatccag 1 132 cggtcttccc 
gatcccagec. ttttgttttc atgcagctgt. agaaatagcg gttgeggctg. 1 1 92 tcttcattca catccateac. ataactttcc 
gttaccggtg. tetgetcttt gtaggttttg. 1252 ctgttaccgc agtcatcgtc ttttttgcag cgtttetcca catccegcat 
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cacactgcgc 1312 tgagcaactt catttttcac cggataaagc tt 1344[0069] 

<210> 4<211> 249<212> PRT<213> Morganella. morganii <400> 4Met Lys. Lys Asn lie He Ala, Gly Cys 
Leu Phe Ser. Leu Phe Ser Leu 1 5. 10 15 Ser Ala Leu Ala. Ala He Pro Ala Gly. Asn Asp Ala Thr Thr. 
Lys Pro 20 25 30 Asp. Leu Tyr Tyr Leu Lys. Asn Glu Gin Ala He. Asp Ser Leu Lys Leu. 35 40 45 Leu 
Pro Pro. Pro Pro Glu Val Gly. Ser He Gin Phe Leu. Asn Asp Gin 50 55 60. Ala Met Tyr Glu Lys. Gly 
Arg Met Leu Arg. Asn Thr Glu Arg Gly Lys 65 70 75 80 Gin Ala Gin Ala Asp Ala Asp Leu Ala Ala Gly 
Gly Val Ala Thr Ala 85 90 95. Phe Ser Gly Ala Phe. Gly Tyr Pro He Thr. Glu Lys Asp Ser Pro. Glu 100 
105 110 Leu. Tyr Lys Leu Leu Thr. Asn Met lie Glu Asp. Ala Gly Asp Leu Ala. 115 120 125 Thr Arg. 
Ser Ala Lys Glu His. Tyr Met Arg lie Arg. Pro Phe Ala Phe 130. 135 140 Tyr Gly Thr. Glu Thr Cys Asn 
Thr. Lys Asp Gin Lys Lys. Leu Ser Thr 145 150. 155 160 Asn Gly Ser. Tyr Pro Ser Gly His. Thr Ser 
He Gly Trp. Ala Thr Ala 165 170. 175 Leu Val Leu Ala Glu Val Asn Pro Ala Asn Gin Asp Ala He Leu 
Glu 180 185 190 Arg Gly Tyr Gin Leu Gly Gin Ser Arg Va. I He Cys Gly Tyr His. Trp 195 200 205 Gin. 
Ser Asp Val Asp Ala. Ala Arg He Val Gly. Ser Ala Ala Val Ala. 210 215 220 Thr Leu. His Ser Asp Pro 
Ala Phe Gin Ala Gin Leu Ala Lys Ala Lys 225 230 235 240 Gin Glu Phe Ala Gin Lys Ser Gin Lys 245 
[0070] 

<210> 5<211> 991<212> DNA<213> Salmonella typhimurium<220> <221>CDS<222> (132)..(827)<400> 
5cagtccggta tggacagacg ataatgccag gcgcagcgtc. ctgctttttt acctgtatgt. 60 tgaataacca ttgcaataaa. 
tcattatagg attacatctg. tttattattg cctgatccgg. 120 agtgagtctt t atg. aaa agt cgt tat tta gta ttt ttt eta 
oca ctg ate 170 Met Lys Ser Arg Tyr Leu Val Phe Phe Leu Pro Leu He 1 5 10 gta get aaa tat aca tea 
gca gaa aca gtg. caa ccc ttt cat tct. cct 218 Val Ala Lys. Tyr Thr Ser Ala Glu. Thr Val Gin Pro Phe. 
His Ser Pro 1 5 20 25. gaa gaa tea gtg aac. agt. cag ttc tac tta. cca cca ccg cca ggt aat 266 Glu Glu 
Ser. Va! Asn Ser Gin Phe, Tyr Leu Pro Pro Pro. Pro Gly Asn 30 35 40. 45gat gat ccg get tac. cgc tat 
gat aag gag. get tat ttt aag ggc. tat 314 Asp Asp Pro. Ala Tyr Arg Tyr Asp. Lys Glu Ala Tyr Phe Lys 
Gly Tyr 50 55 60 gcg ata aag ggt tec ccg cga tgg aaa caa get get gag gat gca gat 362 Ala I. le Lys Gly 
Ser Pro Arg. Trp Lys Gin Ala Ala. Glu Asp Ala Asp 65 70. 75 gta age gtg gaa aat. ata gec aga ata ttc, 
teg cca gta gtg ggt, get 410 Val Ser Val. Glu Asn He Ala Arg. He Phe Ser Pro Val. Val Gly Ala 80 85 
90. aaa att aac ccc aaa. gat acg cca gaa ace. tgg aat atg tta aag. aat 458 Lys He Asn. Pro Lys Asp 
Thr Pro. Glu Thr Trp Asn Met. Leu Lys Asn 95 100 105. ctt ctg aca atg ggc, ggc tac tac get act, get 
teg gca aaa aaa tat 506 Leu Leu Thr Met Gly Gly Tyr Tyr Ala Thr Ala Ser Ala Lys Lys Tyr1 10 115 
1 20 125 t. at atg cgt acc cgc ccc. ttt gtc tta ttt aat cat tec acc tgc cgt. 554 Tyr Met Arg Thr. Arg 
Pro Phe Val Leu. Phe Asn His Ser Thr. Cys Arg 130 135 140. cct gaa gat gag aat. act ttg cga aaa aat. 
ggc tct tac cct tec. ggg 602 Pro Glu Asp. Glu Asn Thr Leu Arg, Lys Asn Gly Ser Tyr, Pro Ser Gly 145 
150, 155 cat act get tat. ggt aca ctt ctg gca. tta gta tta tec gag. gec aga 650 His Thr. Ala Tyr Gly Thr 
Leu. Leu Ala Leu Val Leu Ser Glu Ala Arg 160 165 170 ccg gaa cgc gcg cag gag etc gec aga cgc gga 
tgg gag ttc ggg caa 698. Pro Glu Arg Ala Gin. Glu Leu Ala Arg Arg. Gly Trp Glu Phe Gly, Gin 175 180 
1 85 age. aga gtg ata tgc ggt. get cac tgg caa age. gat gtt gat get ggc. 746 Ser Arg Val He. Cys Gly Ala 
His Trp. Gin Ser Asp Val Asp. Ala Gly190 195 200 205cgt. tat gtg gga gca gta. gag ttt gca aga ctg. caa 
aca ate ccg get. 794 Arg Tyr Val Gly. Ala Val Glu Phe Ala. Arg Leu Gin Thr He. Pro Ala 210 215 220. 
ttt cag aag tea ctg. gca aaa tec gtg agg age tgaacgacaa aaataattta 847 Phe Gin Lys Ser Leu Ala Lys 
Ser Val Arg Ser 225 230 ttgagtaaag, aagatcaccc caaacttaat tactgaaggt gaaagtcttc. ccgcaaactg 907 
gccacagcaa atgaaaggaa gtgcaactgc gtaggggegg ccgggcgtgg agaatgeett 967 tggtttcccc gattegcatg aatt 
991 [0071] 

<210> 6 <211> 232<212>. PRT<213> Salmonella. typhimurium<400> 6Met Lys Ser Arg Tyr Leu. Val 
Phe Phe Leu Pro. Leu He Val Ala Lys. 1 5 10 15 Tyr Thr Ser. Ala Glu Thr Val Gin. Pro Phe His Ser 
Pro. Glu Glu Ser 20 25 30. Val Asn Ser Gin Phe. Tyr Leu Pro Pro Pro. Pro Gly Asn Asp Asp. Pro 35 
40 45 Ala Tyr. Arg Tyr Asp Lys Glu. Ala Tyr Phe Lys Gly. Tyr Ala He Lys 50 55. 60 Gly Ser Pro Arg 
Trp. Lys Gin Ala Ala Glu. Asp Ala Asp Val Ser Val 65 70 75 80 Glu Asn lie Ala Arg He Phe Ser Pro Val 
Val Gly Ala Lys He Asn 85 90. 95 Pro Lys Asp Thr Pro. Glu Thr Trp Asn Met. Leu Lys Asn Leu Leu. 
Thr 100 105 1 10 Met Gly Gly Tyr Tyr Ala. Thr Ala Ser Ala Lys. Lys Tyr Tyr Met Arg. 1 15 120 125 Thr 
Arg. Pro Phe Val Leu Phe. Asn His Ser Thr Cys. Arg Pro Glu Asp 130. 135 140 Glu Asn Thr. Leu Arg 
Lys Asn Gly. Ser Tyr Pro Ser Gly. His Thr Ala 145 150, 155 160 Tyr Gly Thr. Leu Leu Ala Leu Val. 
Leu Ser Glu Ala Arg. Pro Glu Arg 165 170. 175 Ala Gin Glu Leu Ala Arg Arg Gly Trp Glu Phe Gly Gin 
Ser Arg Val 180 185 190 He Cys Gly Ala His Trp Gin Ser Asp. Val Asp Ala Gly Arg. Tyr Val 195 200 
205. Gly Ala Va! Glu Phe Ala Arg Leu Gin Thr He Pro Ala Phe Gin Lys 210 215 220 Ser Leu Ala Lys 
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Ser Val Arg Ser 225 230[0072] 

<210> 7<211> 1335<212> DNA<213> Zymomonas mobilis<220> <221> CDS< 222> (317)..(1108)<400> 
7 gtgccttata tcacgggggg. atcagtctgc ggcaattggt. ggcatggcac gcgctacggc. 60 acgccggaag gcttcatggt 
cgtcaaagtc gaaaagggta. aagtcattcc gcattacgaa. 120 agctatggct tccacaogat. agacccgcgc aacacataat. 
tgtcttatta tagccacatg, 180 atatttttat attacaattt. taaactaaaa ttaagaatta. aattcttgaa ataaaggttt. 240 
ttttattaaa aggataggaa. atgtcgtgaa atcggcattt. tctatccata ttatataaca. 300 agggaagact gacgac. atg ata 
aaa gtc cog egg ttc ate tgt atg ate gcg 352 Met lie Lys Val Pro Arg Phe He Cys Met He Ala 15 10. ctt 
aca tec ggc gtt. ctg gca age ggc ctt tot caa age gtt tea get 400 Leu Thr Ser Giy Val Leu Ala Ser Gly 
Leu Ser Gin Ser Val Ser Ala 15 20 25 cat aca gaa aaa agt gaa cce tec. teg act tat cat ttc. cae age 
gat 448 His, Thr Glu Lys Ser Glu. Pro Ser Ser Thr Tyr. His Phe His Ser Asp. 30 35 40 cce ctt ctt. tac 
ctt gcg cce cea. cce act tec ggc agt. cea tta cag 496 Pro. Leu Leu Tyr Leu Ala. Pro Pro Pro Thr Ser. 
Gly Ser Pro Leu Gin. 45 50 55 60gcg cat gat. gat caa acc ttt aac, age ace aga caa tta. aaa ggt age 
544 Ala. His Asp Asp Gin Thr. Phe Asn Ser Thr Arg Gin Leu Lys Gly Ser 65 70 75 acg cgc tgg gca ttg 
gca act caa gat gec gat ctt cat etc get tea, 592 Thr Arg Trp Ala. Leu Ala Thr Gin Asp. Ala Asp Leu 
His Leu. Ala Ser 80 85 90 gtt. etc aaa gac tat gee. tgc gee gca gga atg. aat etc gat att gcg. 640 Val 
Leu Lys Asp. Tyr Ala Cys Ala Ala. Gly Met Asn Leu Asp. He Ala 95 100 105 caa. tta ccg eat ctt gec. 
aat ttg att aaa cgc. gca ctt cgc acc gaa. 688 Gin Leu Pro His. Leu Ala Asn Leu He. Lys Arg Ala Leu 
Arg. Thr Glu 110 115 120, tat gac gat att ggc. aga gec aaa aat aac tgg aat cgc aaa ega cct 736 Tyr 
Asp Asp He Gly Arg Ala Lys Asn Asn Trp Asn Arg Lys Arg Pro125, 130 135 140ttt gtg gat. acc gat 
caa cce ate. tgc acg gaa aaa gat. cgc gaa ggt 784 Phe. Val Asp Thr Asp Gin. Pro He Cys Thr Glu. Lys 
Asp Arg Glu Gly. 145 150 155 ctg gga. aaa caa ggc tec tat. cct tea ggt eat acg. act ate ggt tgg 832. 
Leu Gly Lys Gin Gly. Ser Tyr Pro Ser Gly. His Thr Thr He Gly. Trp 160 165 170 age. gtt gcg etc att 
ctg. get gaa ttg ate cce. gat eat gcg gcg aat. 880 Ser Val Ala Leu. He Leu Ala Glu Leu He Pro Asp His 
Ala Ala Asn 175 180 185 att ttg cag cgt ggc caa att ttt gga acc ago egg att gtc. tgc ggc 928 He Leu. 
Gin Arg Gly Gin He. Phe Gly Thr Ser Arg. He Val Cys Gly 190. 195 200 gee cat tgg. ttc age gat gtg 
cag. gca ggc tat ate atg. gca teg ggc 976 Ala. His Trp Phe Ser Asp. Val Gin Ala Gly Tyr. lie Met Ala 
Ser Giy205. 210 215 220gaa att gca. get tta cat ggg gat gee gat ttc cgc ega. gat atg gaa 1024 Glu. He 
Ala Ala Leu His. Gly Asp Ala Asp Phe. Arg Arg Asp Met Glu. 225 230 235 tta get. egg aaa gaa tta gaa 
aag gca cgc aca tea gcg cae acg cea 1072 Leu Ala Arg Lys Glu Leu Glu Lys Ala Arg Thr Ser Ala. His 
Thr Pro 240 245. 250 gac gat ctt eta. tgc aag att gaa caa. age get cgc taaattcaat. 1118 Asp Asp Leu 
Leu. Cys Lys He Glu Gin. Ser Ala Arg 255 260. caagtattat ttcaacaagg. ggaaagattg ettgetgtaa. 
tttttggata tcaaacaggc. 1178 gaaaaaatga aagagegcac. gctctttcaa aggcaattcg. atttagtccg gtggcattct. 
1238 cacgccacaa accaaatcat aaataacege ctcttttccg ccagataact gcaaaattat 1298 agaataccga 
cagctggaat ategtcaett ttcctag 1335[0073] 

<210> 8<211> 264<212> PRT <213> Zymomonas mobilis <400> 8Met He Lys Val Pro Arg Phe He Cys 
Met He Ala Leu Thr Ser Gly 1 5. 10 15 Val Leu Ala Ser. Gly Leu Ser Gin Ser. Val Ser Ala His Thr. Glu 
Lys 20 25 30 Ser. Glu Pro Ser Ser Thr Tyr His Phe His Ser. Asp Pro Leu Leu Tyr. 35 40 45 Leu Ala 
Pro. Pro Pro Thr Ser Gly. Ser Pro Leu Gin Ala. His Asp Asp 50 55 60. Gin Thr Phe Asn Ser. Thr Arg 
Gin Leu Lys. Gly Ser Thr Arg Trp Ala 65 70 75 80 Leu Ala Thr Gin Asp Ala Asp Leu His Leu Ala Ser 
Val Leu Lys Asp 85 90 95 T. yr Ala Cys Ala Ala Gly. Met Asn Leu Asp lie. Ala Gin Leu Pro His. 100 
1 05 1 1 0 Leu Ala. Asn Leu He Lys Arg. Ala Leu Arg Thr Glu. Tyr Asp Asp lie 1 1 5. 1 20 1 25 Gly Arg Ala, 
Lys Asn Asn Trp Asn. Arg Lys Arg Pro Phe. Val Asp Thr 130 135. 140 Asp Gin Pro He. Cys Thr Glu 
Lys Asp. Arg Glu Gly Leu Gly. Lys Gin 145 150 155. 160 Giy Ser Tyr Pro. Ser Gly His Thr Thr. He Gly 
Trp Ser Val. Ala Leu 165 170 175. lie Leu Ala Glu Leu He Pro Asp His Ala Ala Asn lie Leu Gin Arg 180 
185 190 Gly Gin He Phe Gly Thr Ser Arg lie Val. Cys Gly Ala His Trp. Phe 195 200 205 Ser. Asp Val 
Gin Ala Gly. Tyr He Met Ala Ser. Gly Glu He Ala Ala. 210 215 220 Leu His. Gly Asp Ala Asp Phe. Arg 
Arg Asp Met Glu. Leu Ala Arg Lys 225. 230 235 240 Glu Leu Glu Lys Ala Arg Thr Ser Ala His Thr Pro 
Asp Asp Leu Leu 245 250 255 Cys Lys He Glu Gin Ser Ala Arg 260[0074] 

<210> 9<211> 1650<212> DNA<213> Enterobacter aerogenes<220> <221> CDS<222>.[ ,(344) ] (1087) 
<220> <221> mat#pepticle<222> (404 .. (1087) <220> <221>. sig#peptide <222> .. (344) (403) <400> 9 
gtcgacaaac ttegectget cgctatgcag aatggtttcc agcactttag gggaaatttt. 60 acaaccgcaa ccggctccgt 
ggctgtattg cgttaaacga. atagcttget cgctcatgga. 120 catctcctgt cattgeaatc. ccgctatggt agcgcccaaa. 
eggcaaggtg ataagtgega. 1 80 cagtccgaaa tcgcgagtgg ttgetcatta ageagacaaa tatgcgtttt tgcgataecg 240 
aacaattttt tcaatgtgat tttaactttt acttac agat gacaaaaatg tgactaaaaa. 300 caaaaccatt gttctggaca. 
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tataacaccg taaggaaatg, tag atg aaa aag cgc. 355 Met Lys Lys Arg. -20 gtt etc gec etc. tgc etc gee 
age ctg. ttt tec gtt aac get. ttc gcg 403 Val Leu. Ala Leu Cys Leu Ala. Ser Leu Phe Ser Val. Asn Ala 
Phe Ala-15. -10 ™5 -1ctg gtc cct. gee ggc aat gat gca. ace ace aaa ccg gat etc tat tat 451 Leu. Val 
Pro Ala Gly Asn. Asp Ala Thr Thr Lys. Pro Asp Leu Tyr Tyr 15 10 15 ctg aaa aat gca eag gee ate gat 
agt ctg gcg ctg ttg ccg ccg ccg 499 Leu Lys Asn Aia Gin Ala I. le Asp Ser Leu Ala Leu. Leu Pro Pro 
Pro 20 25. 30 ccg gaa gtt ggc age. ate gca ttt tta aac. gat eag gcg atg tat. gag 547 Pro Glu Val. Giy 
Ser He Ala Phe. Leu Asn Asp Gin Ala. Met Tyr Glu 35 40 45. aaa gga egg ctg ttg. cgc aat ace gaa cgt 
ggc aag eag gcg eag. gca 595 Lys Gly Arg. Leu Leu Arg Asn Thr. Glu Arg Gly Lys Gin. Ala Gin Ala 50 
55 60. gat get gae ctg gcc. gec ggc gac gtc gcg. aat gec ttc tec age. get 643 Asp Ala Asp Leu Ala Ala 
Gly Asp Val Ala Asn Ala Phe Ser Ser Ala 65 70 75 80ttt ggt teg ccc ate ace ga. a aaa gac gcg ccg 
eag. tta cat aag ctg 691. Phe Gly Ser Pro He. Thr Glu Lys Asp Ala. Pro Gin Leu His Lys. Leu 85 90 95 
ctg aca. aat atg att gag gat. gec ggc gat ctg gcc. ace cgc age gcg 739. Leu Thr Asn Met He. Glu Asp 
Ala Gly Asp. Leu Ala Thr Arg Ser. Ala 100 105 110 aaa. gag aaa tat atg cgc. att cgc ccg ttt gcg. ttc 
tac ggc gtt tea. 787 Lys Glu Lys Tyr. Met Arg He Arg Pro. Phe Ala Phe Tyr Gly, Val Ser 115 120 125 
ace tgt aac act aaa gac eag gac aag ctg teg aaa aac gga tot tac 835 Thr Cys Asn Thr Lys Asp Gin. 
Asp Lys Leu Ser Lys. Asn Gly Ser Tyr 130. 135 140 cct tec ggc. eat ace tot ace ggt. tgg gca acc gcg 
ctg. gta ctg gcg 883 Pro. Ser Gly His Thr Ser. Thr Gly Trp Ala Thr. Ala Leu Val Leu Ala 145. 150 155 
160gag ate aat. ccg eag egg caa aac. gaa att etc aaa cgc. ggc tat gaa 931 Glu. He Asn Pro Gin Arg. 
Gin Asn Glu He Leu Lys Arg Gly Tyr Glu 1 65 1 70 175 ttg ggc gaa age egg gtt ate tgc ggc tat cat tgg 
cag age gat gtc 979 Leu Gly Glu Ser Arg Val lie Cys Gly Tyr. His Trp Gin Ser Asp. Val 180 185 190 
gat. gcg gcg egg ata gtc. ggc teg gcg gtg gtg. gcg acc ctg cat acc. 1027 Asp Ala Ala Arg. He Val Gly 
Ser Ala. Val Val Ala Thr Leu. His Thr 1 95 200 205. aac ccg gee ttc caa. cag eag ttg cag aaa. gca aag 
gat gaa ttc. gcc 1075 Asn Pro Ala. Phe Gin Gin Gin Leu. Gin Lys Ala Lys Asp. Glu Phe Ala 210 215. 
220 aaa acg cag aag. taaegtcate geegttgaac tcccggaggc ggegcttaac 1127 Lys Thr Gin Lys 225 
gcgccttctc egggctacta aatcgcacag cgctgtagcc ccg. gtaagcg ccagcgccac 1 187. eggggatttt gagatageca. 
gcaccagtag tttcagecag. cgtgatgaat acattaaegg. 1247 caggccgcat gagtegtaga. tactgttatc ggtttgcaac. 
ttttttaagg ttttttcccg. 1307 gaggeggege gctgcgcctt. ctccgggcta etaaategca. cagcgctgta gccccggtaa. 
1367 geggeagege cacegggggt aacaagegea gattcagaag, cgcgtgacga aeggegeggt. 1427 atccgggcgc 
gtaaacatgg. ttgatgcttt taactgeggc. gtgccaaggt agaggaaacc. 1487 gacaattttg tcctgttcgc. ggcageeaaa 
gccttcgcgg acaaccggac tctcggttaa 1547 egcacegata cgccagatac cgttatagcc ctgcgccact geggc. cattt 
gcatcgccat 1 607 eaccgcacat ccegcggaca tctcctgttc ccacagcggt acc 1 650[0075] 

<210> 10<21 1> 248<212> PRT<213> Enterobacter. aerogenes <400> 10Met. Lys Lys Arg Val Leu. Ala 
Leu Cys Leu Ala. Ser Leu Phe Ser Val. ~20 -15-10 -5 Asn Ala. Phe Ala Leu Val Pro. Ala Gly Asn 
Asp Ala. Thr Thr Lys Pro-1 1.5 10 Asp Leu Tyr Tyr. Leu Lys Asn Ala Gin. Ala He Asp Ser Leu. Ala 
Leu 15 20 25 Leu. Pro Pro Pro Pro Glu. Val Gly Ser He Ala. Phe Leu Asn Asp Gin. 30 35 40 Ala Met 
Tyr. Glu Lys Gly Arg Leu. Leu Arg Asn Thr Glu Arg Gly Lys 45 50 55 60 Gin Ala Gin Ala Asp Ala Asp 
Leu Ala Ala Gly Asp Val Ala Asn A. la 65 70 75 Phe Ser. Ser Ala Phe Gly Ser. Pro lie Thr Glu Lys. 
Asp Ala Pro Gin 80 85. 90 Leu His Lys Leu Leu. Thr Asn Met He Glu. Asp Ala Gly Asp Leu. Ala 95 100 
105 Thr Arg. Ser Ala Lys Glu Lys. Tyr Met Arg He Arg. Pro Phe Ala Phe 1 10. 1 15 120 Tyr Gly Val. Ser 
Thr Cys Asn Thr. Lys Asp Gin Asp Lys. Leu Ser Lys 125 130. 135 140 Asn Gly Ser. Tyr Pro Ser Gly 
His. Thr Ser Thr Gly Trp Ala Thr Ala 145 150 155 Leu Val Leu Ala Glu He Asn Pro Gin Arg Gin Asn 
Glu He Leu Lys 160 165 170 Arg Gly Tyr Glu Leu Gly Glu Ser Arg Val lie Cys Gly Tyr His Trp 175 180 
185 Gin Ser Asp Val Asp Ala Ala Arg He Val Gly Ser Ala Val Val Ala 190. 195 200 Thr Leu His Thr 
Asn Pro Ala Phe Gin Gin Gin Leu Gin Lys Ala Lys 205 210 215 220 Asp Glu Phe Aia Lys Thr Gin Lys 
225[0076] 

<210> 11<211> 25<212> DNA<213> Artificial Sequence<220> <223> Description of Artificial 
Sequence:primer <400> 1 1caaacctgag. etttggegat gtggc 25[0077] 

<210> 12<211> 25<212> DNA<213> Artificial Sequence<220> <223> Description of Artificial 
Sequenceiprimer <400> 12gtttggactc. gaaacegcta caccg 25[0078] 

<210> 1 3<21 1 > 7<212> PRT<213> Artificial Sequence<220> <223> Description of Artificial 
Sequence:partial amino acid, sequence around mutation<400> 13Asn Leu Ser Phe Gly Asp Val 1 5 
[0079] 

<210> 14<211> 25<212> DNA<213> Artificial Sequenee<220> <223> Description of Artificial 
Sequence:prirner <400> 14caaacctgag. etaeggegat gtggc 25[0080] 
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<210>. 15<211>. 25 <212> DNA<213> Artificial Sequence<220> <223> Description of Artificial 
Sequence:primer <400> 15 gtttggactc gatgccgcta. caccg 25[0081] 

<210> 16<211> 7<212> PRT<213> Artificial Sequence<220> <223> Description of Artificial 
Sequence:partial amino acid, sequence around mutation<400> 16Asn Leu Ser Tyr Gly Asp Val 1 5 
[0082] 

<210> 17<21 !> 25<212> DNA<213> Artificial Sequence<220> <223> Description of Artificial 
Sequence:primer <400> 1 7caaacctgag. ctggggcgat gtggc 25[0083] 

<210> 1 8<21 1 > 25<212> DNA<213> Artificial Sequence<220> <223> Description of Artificial 
Sequence:primer <400> 18gt±tggactc. gaccccgcta caccg 25[0084] 

<210> 19<211> 7<212> PRT<213> Artificial Sequence<220> <223> Description of Artificial 
Sequencerpartial amino acid, sequence around mutation<400> 19Asn Leu Ser Trp Gly Asp Val 1 5 
[0085] 

<210> 20 <211> 25<212>. DNA<213> Artificial Sequence<220> <223> Description of Artificial 
Sequence:primer<400> 20 caaacctgag cgacggcgat gtggc 25[0086] 

<210> 21<211> 25<212> DNA<213> Artificial Sequence<220> <223> Description of Artificial 
Sequencerprimer <400> 21 gtttggactc. gctgccgcta caccg 25[0087] 

<210> 22<211> 7<212> PRT<213> Artificial Sequence<220> <223> Description of Artificial 
Sequencerpartial amino acid, sequence around mutation<400> 22Asn Leu Ser Asp Gly Asp Val 1 5 
[0088] 

<210> 23<211> 25<212> DNA<213> Artificial Sequence<220> <223> Description of Artificial 
Sequence:primer <400> 23caaacctgag. cgttggcgat gtggc 25[0089] 

<210> 24<211> 25<212> DNA<213> Artificial Sequence<220> <223> Description of Artificial 
Sequence:primer <400> 24gtttggactc. gcaaccgcta caccg[0090] 

<210> 25 <211> 7<212>. PRT<213> Artificial. Sequence<220> <223> Description of Artificial 
Sequence: partial amino acid sequence around mutation<400> 25Asn Leu Ser Val. Gly Asp Val 1 5 
[0091] 

<210> 26<2.11> 25<212> DNA<213> Artificial Sequence<220> <223> Description of Artificial 
Sequencerprimer <400> 26caaacctgag. cgaaggcgat gtggc 25[0092] 

<210> 27<211> 25<212> DNA<213> Artificial Sequence<220> <223> Description of Artificial 
Sequencerprimer <400> 27gtttggactc. gcttccgcta caccg 25[0093] 

<210> 28<211> 7<212> PRT<213> Artificial Sequence<220> <223> Description of Artificial 
Sequencerpartial amino acid, sequence around mutation<400> 28Asn Leu Ser Glu Gly Asp Val 1 5 
[0094] 

<210> 29<211> 25<212> DNA<213> Artificial Sequence<220> <223> Description of Artificial 
Sequencerprimer <400> 29caaacctgag. catgggcgat gtggc 25[0095] 

<210> 30 <211> 25<2.12>. DNA <213> Artificial Sequence<220> <223> Description of Artificial 
Sequence:primer<400> 30gtttggactc gtacccgcta caccg 25[0096] 

<210> 31<211> 7<212> PRT<213> Artificial Sequence<220> <223> Description of Artificial 
Sequencerpartial amino acid, sequence around mutation<400> 31Asn Leu Ser Met Gly Asp Val 1 5 
[0097] 

<210> 32<211> 25<212> DNA<213> Artificial Sequence<220> <223> Description of Artificial 
Sequencerprimer <400> 32caaacctgag. caccggcgat gtggc 25[0098] 

<210> 33<211> 25<212> DNA<213> Artificial Sequence<220> <223> Description of Artificial 
Sequencerprimer <400> 33gtttggactc. gtggccgcta caccg 25[0099] 

<210> 34<211> 7<212> PRT<213> Artificial Sequence<220> <223> Description of Artificial 
Sequencerpartial amino acid, sequence around mutation<400> 34Asn Leu Ser Thr Gly Asp Vai 1 5 
[0100] 

<210> 35 <211> 25<212>. DNA <213> Artificial Sequence<220> <223> Description of Artificial 
Sequence:primer<400> 35caaacctgag cctgggcgat gtggc 25[0101] 

<210> 36<211> 25<212> DNA<213> Artificial Sequence<220> <223> Description of Artificial 
Sequencerprimer <400> 36gtttggactc. ggacccgcta caccg 25[0102] 

<210> 37<211> 7<212> PRT<213> Artificial Sequence<220> <223> Description of Artificial 
Sequencerpartial amino acid, sequence around mutation<400> 37Asn Leu Ser Leu Gly Asp Val 1 5 
[0103] 
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<210> 38<211> 25<212> DNA<213> Artificial Sequence<220> <223> Description of Artificial 
Sequenceprimer <400> 38caaacctgag. ccgtggcgat gtggc 25[0104] 

<210> 39<211> 25<212> DNA<213> Artificial Sequence<220> <223> Description of Artificial 
Sequence:primer <400> 39gtttggactc. ggcaccgcta caccg 25[0105] 

<210> 40<211> 7<212> PRT<213> Artificial Sequence<220> <223> Description of Artificial 
Sequence:partial amino acid, sequence around mutation<400> 40Asn Leu Ser Arg Gly Asp Val 1 5 
[0106] 

<210> 41<211> 25<212> DNA<213> Artificial Sequence<220> <223> Description of Artificial 
Sequenceprimer <400> 41caaacctgag. ccagggcgat gtggc 25[0107] 

<210> 42<211> 25<212> DNA<213> Artificial Sequence<220> <223> Description of Artificial 
Sequence:primer <400> 42gtttggactc, ggtcccgcta caccg 25[0108] 

<210> 43<21 1> 7<212> PRT<213> Artificial Sequence<220> <223> Description of Artificial 
Sequence:partial amino acid, sequence around mutation<400> 43Asn Leu Ser Gin Gly Asp Val 1 5 
[0109] 

<210> 44<211> 25<212> DNA<213> Artificial Sequence<220> <223> Description of Artificial 
Sequence:primer <400> 44caaacctgag. caaaggcgat gtggc 25[0110] 

<210> 45<211> 25<212> DNA<213> Artificial Sequence<220> <223> Description of Artificial 
Sequence:primer <400> 45gtttggactc. gtttccgcta caccg 25[01 1 1] 

<210> 46<211> 7<212> PRT<213> Artificial Sequence<220> <223> Description of Artificial 
Sequence:partial amino acid, sequence around mutation<400> 46Asn Leu Ser Lys Gly Asp Val 1 5 
[0112] 

<210> 47<211> 25<212> DNA<213> Artificial Sequence<220> <223> Description of Artificial 
Sequence:primer <400> 47caaacctgag. cccgggcgat gtggc 25[0113] 

<210> 48<211> 25<212> DNA<213> Artificial Sequence<220> <223> Description of Artificial 
Sequenceprimer <400> 48gtttggactc. gggcccgcta caccg 2.5[01 14] 

<210> 49<211> 7<212> PRT<213> Artificial Sequence<220> <223> Description of Artificial 
Sequence:partial amino acid, sequence around mutation<400> 49Asn Leu Ser Pro Gly Asp Val 1 5 
[0115] 

<210> 50<211> 25<212> DNA<213> Artificial Sequence<220> <223> Description of Artificial 
Sequence:primer <400> 50caaacctgag. cgcgggcgat gtggc 25[01 16] 

<210> 51<211> 25<212> DNA<213> Artificial Sequence<220> <223> Description of Artificial 
Sequence:primer <400> 51gtttggactc. gcgcccgcta caccg 25[0117] 

<210> 52<211> 7<212> PRT<213> Artificial Sequence<220> <223> Description of Artificial 
Sequencepartial amino acid, sequence around mutation<400> 52Asn Leu Ser Ala Gly Asp Val 1 5 
[0118] 

<210> 53<211> 25<212> DNA<213> Artificial Sequence<220> <223> Description of Artificial 
Sequence:primer <400> 53caaacct.gag. caacggcgat gtggc 25[0119] 

<210> 54<211> 25<212> DNA<213> Artificial Sequence<220> <223> Description of Artificial 
Sequenceprimer <400> 54gtttggactc. gttgccgcta caccg 25[0120] 

<210> 55<211> 7<212> PRT<213> Artificial Sequence<220> <223> Description of Artificial 
Sequence:partial amino acid, sequence around mutation<400> 55Asn Leu Ser Asn Gly Asp Val 1 5 
[0121] 

<210> 56<211> 25<212> DNA<213> Artificial Sequence<220> <223> Description of Artificial 
Sequenceprimer <400> 56caaacctgag. cggtggcgat gtggc 25[0122] 

<210> 57<211> 25<212> DNA<213> Artificial Sequence<220> <223> Description of Artificial 
Sequenceprimer <400> 57gtttggactc. gccaccgcta caccg 25[0123] 

<210> 58<211> 7<212> PRT<213> Artificial Sequence<220> <223> Description of Artificial 
Sequencepartial amino acid, sequence around mutation<400> 58Asn Leu Ser Gly Gly Asp Val 1 5 
[0124] 

<210> 59<211> 25<212> DNA<213> Artificial Sequence<220> <223> Description of Artificial 
Sequenceprimer <400> 59caaacctgag. ccacggcgat gtggc 25[0125] 

<210> 60<211> 25<212> DNA<213> Artificial Sequence<220> <223> Description of Artificial 
Sequenceprimer <400> 60gtt.tggactc. ggtgccgcta caccg 25[0126] 

<210>. 61 <211> 7<212> PRT<213> Artificial Sequence<220> <223> Description of Artificial 
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Sequence:partial amino acid sequence, around mutation<400> 61Asn Leu Ser His Gly Asp Val 1 5 
[0127] 

<210> 62<211> 25<212> DNA<213> Artificial Sequence<220> <223> Description of Artificia! 
Sequence:primer <400> 62cgaaaccgga. ttggtactac ctcaa 25[0128] 

<210> 63<211> 25<212> DNA<213> Artificial Sequence<220> <223> Description of Artificial 
Sequence:primer <400> 63gctttggcct. aaccatgatg gagtt 25[0129] 

<210> 64<211> 7<212> PRT<213> Artificial Sequence<220> <223> Description of Artificial 
Sequence-partial amino acid, sequence around mutation<400> 64Lys Pro Asp Trp Tyr Tyr Leu 1 5 
[0130] 

<210> 65<211> 25<212> DNA<213> Artificial Sequence<220> <223> Description of Artificial 
Sequencerprimer <400> 65atgcaaacct. gtggagtggc gatgt 25[0131] 

<210>. 66 <211> 25<212> DNA<213> Artificial Sequence<220> <223> Description of Artificial 
Sequence:primer <400> 66tacgtttgga. cacctcaccg ctaca 25[0132] 

<210> 67<211> 7<212> PRT<213> Artificial Sequence<220> <223> Description of Artificial 
Sequence:partial amino acid, sequence around mutation<400> 67Ala Asn Leu Trp Ser Gly Asp 1 5 
[0133] 

<210> 68<211> 25<212> DNA<213> Artificial Sequence<220> <223> Description of Artificial 
Sequence:primer <400> 68acctgagcag. ttgggatgtg gcgaa 25[0134] 

<210> 69<211> 25<212> DNA<213> Artificial Sequence<220> <223> Description of Artificial 
Sequencerprimer <400> 69tggactcgtc. aaccctacac cgctt 25[0135] 

<210> 70<211> 7<212> PRT<213> Artificial Sequence<220> <223> Description of Artificial 
Sequence:partial amino acid, sequence around mutation<400> 70Leu Ser Ser Trp Asp Val Ala 1 5 
[0136] 

<210>. 7K211X 25 <212> DNA<213> Artificial Sequence<220> <223> Description of Artificial 
Sequence:primer <400> 71 ccaatatgat ttttgacgcc. gggga 25[0137] 

<210> 72<211> 25<212> DNA<213> Artificial Sequence<220> <223> Description of Artificial 
Sequence:primer <400> 72ggttatacta. aaaactgcgg cccct 25[0138] 

<210> 73<211> 7<212> PRT<213> Artificial Sequence<220> <223> Description of Artificial 
Sequence.partial amino acid, sequence around mutation<400> 73Asn Met He Phe Asp Ala Gly 1 5 
[0139] 

<210> 74<211> 25<212> DNA<213> Artificial Sequence<220> <223> Description of Artificial 
Sequence:primer <400> 74ccaatatgat. ttgggacgcc gggga 25[0140] 

<210> 75<211> 25<212> DNA<213> Artificial Sequence<220> <223> Description of Artificial 
Sequence:primer <400> 75ggttatacta. aaccctgcgg cccct 25[01 41 ] 

<210> 76 <211> 7<212>. PRT<213> Artificial. Sequence<220> <223> Description of Artificial 
Sequence: partial amino acid sequence around mutation<400> 76Asn Met He Trp. Asp Ala Gly 1 5 
[0142] 

<210> 77<211> 25<212> DNA<213> Artificial Sequence<220> <223> Description of Artificial 
Sequence:primer <400> 77cagacctggc. ctttggcgat gtggc 25[0143] 

<210> 78<211> 25<212> DNA<213> Artificial Sequence<220> <223> Description of Artificial 
Sequence:primer <400> 78gtctggaccg. gaaaccgcta caccg 25[0144] 

<210> 79<211> 7<212> PRT<213> Artificial Sequence<220> <223> Description of Artificial 
Sequence:partial amino acid, sequence around mutation<400> 79Asp Leu Ala Phe Gly Asp Val 1 5 
[0145] 

<210> 80<211> 25<212> DNA<213> Artificial Sequence<220> <223> Description of Artificial 
Sequence:primer <400> 80cagacctggc. cgaaggcgat gtggc 25[0146] 

<210> 81 <211> 25<212>. DNA <213> Artificial Sequence<220> <223> Description of Artificial 
Sequence:primer<400> 81 gtctggaccg gcttccgcta caccg 25[0147] 

<210> 82<211> 7<212> PRT<213> Artificial Sequence<220> <223> Description of Artificial 
Sequence:partial amino acid, sequence around mutation<400> 82Asp Leu Ala Glu Gly Asp Val 1 5 
[0148] 

<210> 83<211> 25<212> DNA<213> Artificial Sequence<220> <223> Description of Artificial 
Sequenceiprimer <400> 83tgaccaatat. ggacgaggac gccgg 25[0149] 

<210> 84<211> 25<212> DNA<213> Artificial Sequence<220> <223> Description of Artificial 
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Sequence:primer <400> 84actggttata. cctgctcctg cggcc 25[0150] 

<210> 85<21 1> 7<212> PRT<21v3> Artificial Sequence<220> <223> Description of Artificial 
Sequence:partial amino acid, sequence around mutation<400> 85Thr Asn Met Asp Glu Asp Ala 1 5 
[0151] 

<210> 86 <211> 25<212>. DNA<213> Artificial Sequence<220><223> Description of Artificial 
Sequence:primer<400> 86ggcatacctc taacggctgg gctac 25[0152] 

<210> 87<211> 25<212> DNA<213> Artificial Sequence<220> <223> Description of Artificial 
Sequence:primer <400> 87ccgtatggag. attgccgacc cgatg 25[0t53] 

<210> 88<211> 7<212> PRT<213> Artificial Sequence<220> <223> Description of Artificial 
Sequence:partial amino acid, sequence around mutation<400> 88His Thr Ser Asn Gly Trp Ala 1 5 
[0154] 

<210> 89<211> 25<212> DNA<213> Artificial Sequence<220> <223> Description of Artificial 
Sequence:primer <400> 89accaggacaa. attctccaaa aatgg 25[0155] 

<210> 90<21 1> 25<212> DNA<213> Artificial Sequence<220> <223> Description of Artificial 
Sequence:primer <400> 90tggtcct.gtt taagaggttt ttacc 25[0156] 

<210> 91<211> 7<212> PRT<213> Artificial Sequence<220> <223> Description of Artificial 
Sequence:partial amino acid, sequence around mutation<400> 91 Gin Asp Lys Phe Ser Lys Asn 1 5 
[0157] 

<210> 92<21 1> 25<212> DNA<213> Artificial Sequence<220> <223> Description of Artificial 
Sequence:primer <400> 92accaggacaa. aaaatccaaa aatgg 25[0158] 

<210> 93<211> 25<212> DNA<213> Artificial Sequence<220> <223> Description of Artificial 
Sequence:primer <400> 93tggtcctgtt. ttttaggttt ttacc 25[0159] 

<210> 94<21 1> 7<212> PRT<213> Artificial Sequence<220> <223> Description of Artificial 
Sequence:partial amino acid, sequence around mutation<400> 94Gln Asp Lys Lys Ser Lys Asn 1 5 
[0160] 

<210> 95<211> 25<212> DNA<213> Artificial Sequence<220> <223> Description of Artificial 
Sequence:primer <400> 95accaggacaa. agaatccaaa aatgg 25[0161] 

<210> 96<211> 25<212> DNA<213> Artificial Sequence<220> <223> Description of Artificial 
Sequence:primer <400> 96tggtcctgtt. tcttaggttt ttacc 25[0162] 

<210> 97<211> 7<212> PRT<213> Artificial Sequence<220> <223> Description of Artificial 
Sequence:partial amino acid, sequence around mutation<400> 97Gln Asp Lys Glu Ser Lys Asn 1 5 
[0163] 

<210> 98<21 1> 5<212> PRT<213> Enterobacter aerogenes<400> 98Leu Val Pro Ala Gly 5[0164] 
<210> 99<211> 30<212> DNA<213> Artificial Sequence<220> <223> Description of Artificial 
Sequence:primer <400> 99cttacagatg. actataatgt gactaaaaac 30[0165] 

<210> 100<211> 30<212> DNA<213> Artificial Sequence<220> <223> Description of Artificial 
Sequence:primer <400> 100. gtttttagt.c acattatag tcatctgtaag 30[0166] 

<210> 101<211> 33<212> DNA<213> Artificial Sequence<220> <223> Description of Artificial 

Sequence:primer <400> 101. tctaccggtt gggcatccgc gctggtactg gcg 33[0167] 

<210>. 102 <211> 33<212> DNA<213> Artificial Sequence<220> <223> Description of Artificial 

Sequence:primer <400> 102cgccagtacc. agcgcggatg cccaaccggt aga 33MUT300[0168] 

<210> 103<211> 33<212> DNA<213> Artificial Sequence<220> <223> Description of Artificial 

Sequenceprimer <400> 103. tccggccata cctcttccgg ttgggcatcc gcg 33[0169] 

<210> 104<211> 33<212> DNA<213> Artificial Sequence<220> <223> Description of Artificial 

Sequence:primer <400> 104. cgcggatgcc caaccggaag aggtatggcc gga 33[0170] 

<210> 105<211> 33<212> DNA<213> Artificial Sequence<220> <223> Description of Artificial 

Sequence:primer <400> 105. gatgctgacc tggccgttgg cgacgtcgcg aat 33[0171] 

<210> 106<211> 33<212> DNA<213> Artificial Sequence<220> <223> Description of Artificial 

Sequence:primer <400> 106. attcgcgacg tcgccaacgg ccaggtcagc ate 33[0172] 

<210> 107 <211> 33<212>. DNA<213> Artificial. Sequence<220> <223> Description of Artificial 

Sequence:primer<400> 107ctgacaaata tgattctgga tgeeggegat ctg 33[0173] 

<210> 108<211> 33<212> DNA<213> Artificial Sequence<220> <223> Description of Artificial 

Sequence:primer <400> 108. cagatcgccg gcatccagaa tcatatttgt cag 33[0174] 

<210> 109<211> 33<212> DNA<213> Artificial Sequence<220> <223> Description of Artificial 
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Sequence:primer <400> 109. gatgctgacc tggccatgg gcgacgtcgcg aat 33[01 75] 

<210> 110<211> 33<212> DNA<213> Artificial Sequence<220> <223> Description of Artificial 

Sequence:primer <400> 110. attcgcgacg tcgcccatg gccaggtcagc ate 33[0176] 

<210> 111<211> 33<212> DNA<213> Artificial Sequence<220> <223> Description of Artificial 

Sequence:primer <400> 111. ctgacaaata tgattcagg atgeeggegat ctg 33[01 77] 

<210> 112<211> 33<212> DNA<213> Artificial Sequence<220> <223> Description of Artificial 

Sequence:prirner <400> 1 12. cagatcgccg gcatcctga atcatatttgt cag 33[0178] 

<210> 113<211> 33<212> DNA<213> Artificial Sequence<220> <223> Description of Artificial 

Sequence:primer <400> 113. tccggccata cctctgctgg ttgggcatcc gcg 33[0179] 

<210> 114<211> 33<212> DNA<213> Artificial Sequence<220> <223> Description of Artificial 

Sequence:primer <400> 114. cgcggatgcc caaccagcag aggtatggee gga 33[0180] 

<210> 115<211> 33<212> DNA<213> Artificial Sequence<220> <223> Description of Artificial 

Sequence:primer <400> 115. tccggccata cctctggcgg ttgggcatcc gcg 33[0181] 

<210> 116<211> 33<212> DNA<213> Artificial Sequence<220> <223> Description of Artificial 

Sequence:primer <400> 1 1 6. cgcggatgcc caaccgccag aggtatggee gga 33[01 82] 

<210> 117<211> 33<212> DNA<213> Artificial Sequence<220> <223> Description of Artificial 

Sequence:prirner <400> 1 1 7. gatgctgacc tggecgaagg cgacgtcgcg aat 33[0183] 

<210> 118 <211> 33<212>. DNA<213> Artificial. Sequence<220> <223> Description of Artificial 

Sequence:primer<400> 1 18attcgcgacg tcgccttcgg ccaggtcagc ate 33[0184] 

<210> 119<211> 33<212> DNA<213> Artificial Sequence<220> <223> Description of Artificial 

Sequence:primer <400> 119. gatgctgacc tggecaaagg cgacgtcgcg aat 33[0185] 

<210> 120<211> 33<212> DNA<213> Artificial Sequence<220> <223> Description of Artificial 

Sequencerprimer <400> 120. attcgcgacg tegectttgg ccaggtcagc ate 33[0186] 

<210> 121<211> 9<212> PRT<213> Artificial Sequence<220> <223> Description of Artificial 

Sequence:common motif among acidic phosphatase family<220> <221> UNSURE<222><(2,3,4, 5,6,7) 

223> X=optional amino acid <400> 121Lys. Xaa Xaa Xaa Xaa Xaa Xaa Arg Pro 1 5[0187] 

<210> 122<211> 4<212> PRT<213> Artificial Sequence<220> <223> Description of Artificial 

Sequence.common motif among, acidic phosphatase family<400> 122Pro Ser Gly His 1 [01 88] 

<210>. 123 <211> 12<212> PRT<213> Artificial Sequence<220> <223> Description of Artificial 

Sequence:common motif among acidic phosphatase family<220><221> UNSURE <222> (3,4,5, 6,7,9, 

10) 1 1)<223> X=optional amino acid<400> 123Ser Arg Xaa Xaa Xaa Xaa Xaa His Xaa Xaa Xaa Asp 1 5 

10 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing f]It is a figure showing these space position relations with five amino acid residue used as 
the component of the active site which has phosphatase activity or phosphoryhgroup-transfer 
activity as a distance between Calpha atoms. 

[Drawing 2 lit is the figure which aligned the amino acid sequence of EB-AP with the amino acid 
sequence of Morganella MORUGANI, Salmonella typhimurium, and ZAIMO monas MOBIRISU origin 
acid phosphatase. 

[Drtwing 3 lit is a photograph of the computer graphics (CG) which shows the crystal structure of the 
bond form model of an EB-AP reaction intermediate analog and inosine. 

[Drawing 4'jlt is a photograph of CG which shows the crystal structure of the hexamer molecule of 
EB-AP. 

|'Dif:iwing -Vjlt is a photograph of CG which shows the crystal structure of the subunit of EB-AP. 
[Drawing 6 jit is a figure showing the active site architecture of EB-AP. 

lj >?owihn •■• lit is a figure showing the primer set used for the site-directed-mutagenesis method. 
[Diawinu '-jit is a figure showing the primer set used for the site-directed-mutagenesis method, 
t'l.^'^wing ;'MIt is a figure showing the result of having performed amino acid sequence alignment of 
EB-AP and Enterobacter aerogenes origin acid phosphatase (EA-AP) by the program BLAST. 
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(1) of the structure of EB-AP. 

(2) of the structure of EB-AP. 

(3) of the structure of EB-AP. 

(4) of the structure of EB-AP. 

(5) of the structure of EB-AP. 



s a figure showing the crystallography data (6) of the structure of EB-AP. 
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(7) of the structure of EB-AP. 

(8) of the structure of EB-AP. 

(9) of the structure of EB-AP. 

(10) of the structure of EB-AP. 

(11) of the structure of EB-AP. 

(12) of the structure of EB-AP. 

(13) of the structure of EB-AP. 

(14) of the structure of EB-AP. 

(15) of the structure of EB-AP. 

(16) of the structure of EB-AP. 

(17) of the structure of EB-AP. 

(18) of the structure of EB-AP. 

(19) of the structure of EB-AP. 

(20) of the structure of EB-AP. 

(21) of the structure of EB-AP. 

(22) of the structure of EB-AP. 

(23) of the structure of EB-AP. 

(24) of the structure of EB-AP. 
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[.Drawing 34jlt is a figure showing the crystallography data (25) of the structure of EB-AP. 
(Drawing 35 jit is a figure showing the crystallography data (26) of the structure of EB-AP. 
[.Drawing 38 jit is a figure showing the crystallography data (27) of the structure of EB~AP. 
I Drawing 37 jit is a figure showing the crystallography data (28) of the structure of EB-AP. 
[Drawing 38 Jit is a figure showing the crystallography data (29) of the structure of EB-AP. 
[Drawing 39 Jit is a figure showing the crystallography data (30) of the structure of EB-AP. 
[Drawing 40 J It is a figure showing the crystallography data (31) of the structure of EB-AP. 
I Drawing 41 jit is a figure showing the crystallography data (32) of the structure of EB-AP. 
[ Drawing 42 jit is a figure showing the crystallography data (33) of the structure of EB-AP. 
[Drawing 43 jit is a figure showing the crystallography data (34) of the structure of EB-AP. 
[Drawing 44]It is a figure showing the crystallography data (35) of the structure of EB-AP. 
[Drawing 45 jit is a figure showing the crystallography data (36) of the structure of EB-AP. 
[Drawing 46 lit is a figure showing the primer set used for the site-directed -mutagenesis method. 
[Drawing 47 jit is a figure showing the primer set used for the site-directed-mutagenesis method, 
i Drawing 48 jit is a figure showing the primer set used for the site-directed-mutagenesis method. 
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[Drawing 4] 
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S72F(s3 5'-CA-AAC~CT^-AGC-TTT-GGC-GAT~GTG-GC-3* 
S72F(a$) 3 ' -GT ~raG~GAC~TCX3-AAA-CCG~CTA-CAC~CG~5 ' 

» T. S F72 Q D V 
S72Z(B) 5 ' -CA-AAC^CTG-AGC-5*AC->GGC~GAT-GTG-GC-3 ' 

K L & T72 G D V 

S72W{as) 3 ' -G!T- TTG~GAC -TCG -ACC-CCG-CTA-CAC~CG~5 ' 

W L S V72 G D V 
S72D £ b ) 5' -CA-AAC- CTG~AGC~GAC-GGC~GAT~GTG~GC- 3 ' 
S72D(as) 3 f -GT-TTG-GAC~TCG~CTG-CCG-CTA-CAC~CG~5' 

H I« S 072 G D V 
S72V(s) S ' -GA-AAC»CTG-AGC--GTT-GGC-GAT-.G!fG-GC-3 ' 
S72V(as) 3'-GT-TTG~GAC~TCG"CAA-CCG-CTA-CAC-CG-5' 

Bf It S V7» G D V 
S72£( ) 5' -CA-AAC ~CTG- AGC~GAA-GGC-GA?~G*G-GC' 3 ' 
S72E(as) 3 * -GT-TTG~GAC~TCG -Crr-CCG~CXA-CAC~CG- 5 ' 

H I» S E7Z G D V 
S72M(S) 5 ' ~CA AAC-CrG-AGC-ATG™GGC-GAT-GTG~GC-3 ' 
372H<ae) 3 ' -GT™T^-GAC~TCG-TAC-CCG-CTA-CAC-CG-5 ' 

N I* $ M?a G 1> V 
S72X(a ) 5 ' ~CA~AAC-CTG-AGC~ACC-GGC-GAT~GTG-GC- 3 ' 
S72T(as) 3 ■ -GT-TTG«GAC-TCG~?TGG-CCG~CrA-CAC-.CG»S * 

N I* S T?2 G D V 
S72L(s) 5 ' -CA~AAC~CTG~AGC-CrG-GGC~GAT~GTG-GC-3 ' 
S72I><aa) 3'-GT-TTG-GAC- XCG-GAC-CCG-CTA~CAC-CG-5 ' 

H Ei S H7Z G 0 V 
S72R{a) 5 ' ~CA-AAC-CTG-*AGC~CGY~ GGC- GAT-GTG-GC-3 * 
S72R(as) 3'~GT-TTG-GAC-TCG-GCA-CCGCTA CAC-CG-5 ' 

N It S H72 G » V 
G72Q{e) 5 ' -CA-MC- CTG- AGC-CAG-GGC-GAT- GTG-GC- 3 * 
S72Q(as) 3 * -GT-TTG~GAC~TCG~GTC-CCG~CTA- CAC-CG -5 * 

BT L S Q72 G D V 
S72K(0) S'-CA-AAC-CTG-AGC- AAA-GGC-GAT-GTG-GC-3 * 
S72K(aa) 3'-GT-!TrG-GAC>TCG~'rTT-CCG~CTA--CAC'-CG-5' 

H X* $ Kjz G D V 
S72P< s) 5 ' ~CA-AAC~CTG-AGC CGG -GGC-GAr-G5.'G-GC"3 ' 
S72P(as) 3 '-GT-TTG-GAC~TCG -GGC-CCG~CTA-CAC-CG"S r 

H L S P72 G D V 
S72A{s) 5' -CA-AAC~CTG-AGC-GCG-GGC-GA!r~GTG-GC-3 ' 
S72A(as } 3 ' -GT-TTG-GAC-TCG-CGC-CCG-CTX- CAG- CG -5 ' 

K L S A72 G D V 
B72H(s) 5 " -CA-AAC-CTG-AGC- AAC-GGC-GAT-GTG-GC-3 ' 
S72K(as) 3' -GT~TTG~GAC-TCG-TTG-CGG-C7A-CAC~CG-5' 

N I» S N72 G t> V 
S72G(a) 5' -CA-AAC-CTG-AGC- GGT-GGC- GAT - GTG-GC -3 ' 
S72G(as) 3 ' -GT~TTG~GAC-TCG-CCA- CCG-CTA- CAC-CG- 5 * 

K L S G72 G D V 
S72H(K) 5' -e^~AAC-CTG~AGC-t^C-GGC-GAT-GTG~GC~3' 
S? 2H{ ae) 3 * - GT - TtPG - GAC- TCG - GTG - CCG - C T A~ C AC - CG- 5 ' 
N X* S H72 G D V 
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L16W ( S ) 5' -CG-AAA-CCG-GAT-TGG-TAC-TAC-C2C-AA-3' 

X F D WIS ¥ Y L 

S7 1W ( B ) 5 ' ^A!I?^GCA-AAC^C!I}G^^GG^AGT^GGC-GA!I?«-G^-3 ' 

&7 1W ( a S ) 3 ' -^A-CGT-XTG»GAC-ACC-^CA-CCG-CTA-CA-5 ' 

A W L H71 S G D 

G7 3W< s ) 5 ' -AC-C^G--AGC-AG9?-2»GG-GAT-G , 2?G--GOG-AA-3 ' 

G7 3W ( as ) 3 ' -TG-GAC-SCG-TCA- ACC~CTA-CAC~CGC-TS-5 ' 

L S S W73 D V A 

EI04F ( S ) 5 ' -CC-AAT-ATG-AM-X*I?T^GAC-GCC-GGG-GA-3 ' 
E104F (as) 3 '-GG-a?TA-.TAC~TAA^AAA~-CTG-CGG^CCC~C^-.5' 

N M X F104 PAG 

E104W(S) 5 ' - C C -A AT - A3*G - AT T - TGG - G AC - GCC - GGG ~G A- 3 ' 
B104W(as) 3 '-GG-TTA-TAC-TAA-ACC-CTG^CGG-CCC-CT-5^ 

N M I W104 DAG 
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1 Unwind 4 Hi 

A72F(S) 5' "CA-GAC-Cx'G-GGC»TOT-GGC-G2\T-GTG~GG-3 , 
A7 2F ( as ) 3 ' -G1 8 - CTG-GAC-CGG- AAA- CCG- CTA - CAC- CG-5' 

D L A F72 G D V 
A72K (s ) 5 r -CA-GAC-CTG-GCG-GAA-GGC -GAT-GTG-GC-3' 
A72E{as) 3' -GT-CTG^GAC-CGG-CTO-CCG-CTA-CAC-CG-S' 

D h A E72 G D V 
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I103D(s) 5 ' -TG~ACC~AAT-ATG~GAC~GAG~GAC-GCC-GG--3 * 
I103D(as) 3 ' -AC-TGG-OTA-TAC-CTG-CTC-CTG-CGG-CC-5 • 

T N M 0103 EDA 
T153NT(s) 5 ' ~GG~CAT~ACC~TCT-AAC-GGC-TGG-GCT~AC-3 ' 
T153NUS) 3 * -CC~GTA-TGG~AGA-TTG~CCG-ACC-CGA- ' 

H T S N153 G W A 

[Drawing 48] 

Ll40F(s) 5 r -AC-CAG-GAC-AAA-TTC-TCC-AAA-AAT-GG-3 ' 
L140F(as) 3 r - TG-GTC - CTG- TTT ~ AAG- AGG-TTT- TTA~ CC- 5 * 

Q D K F140 S K N 
L140K(S) 5' -AC-CAG-GAC-AAA-AAA~TCC-AAA-AA^GG-3 r 
I»140K(as) 3' -TG-G0fC~CTG-TM-OTT-AGG--TTO--T!I , A-CC--5 ' 

Q D K Kl4Q S K N 
L140E (S) 5 f -AC-CAG~GAC-AAA~GAA~ TCC-AAA- AA3SGG-3 ' 
L140E(as) 3 ' - TG - GTC - CTG - TTT~ CTT - AGG - TTT ~ A- CC - 5 ' 

Q D K E140 S K N 

[Translation done.] 
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* NOTICES * 

JPO and I MP IT are not responsible for any 
damages caused by the use of this translation. 

"IThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

WRITTEN AMENDMENT 

[Written amendment] 

[Filing datejSeptember 14, Heisei 12 (2000.9.14) 
[Amendment 1] 

[Document to be Amended]Specification 
[Item(s) to be Amended]0050 
[Method of Amendment]Ghange 
[Proposed Amendment] 

[0050]Example 20 Enterobacter aerogenes IFO 12010 Refining of origin wild type acid phosphatase 
and determination of N~terminaharnino~acid arrangement 

Refine acid phosphatase of the Enterobacter aerogenes IFO12010 origin from the culture object of 
Escherichia coli JM109/pENP1 10 of example 24 statement of JP, 10-201 481 A and N~terminah 
amino-acid arrangement is determined, The amino acid sequence of maturation protein was 
determined. Escherichia coli JM109/pENP1 10 are the bacillus which introduced the acid phosphatase 
gene of the Enterobacter aerogenes IF0 12010 origin into 109 shares of Escherichia coli JM, and 
produce this acid phosphatase. The amino acid sequence of the precursor protein expected from the 
base sequence of this acid phosphatase gene is equivalent to the arrangement shown in the array 
number 10 of an array table. The amino acid sequence shown in the array number 10 is an amino acid 
sequence of L61 Q/A63 Q/E64 A/N67 D/S6? A/G72 D/T133 K/E134 D/1151T variant EA-AP. 50 ml 
of nutrient media (pH 7.0) containing 1 g/dl of peptone, 0.5 g/dl of yeast extracts, and 1 g/dl of salt 
were put into a 500-ml Sakaguchi flask, and it heat-sterilized for 20 minutes at 120 **. One platinum 
loop of Escherichia coli JM109/pENP1 1 0 was inoculated into this, and shaking culture was carried out 
at 30 ** for 16 hours. The biomass which collected biomasses from culture medium by centrifugal 
separation was suspended to the 100mM potassium phosphate buffer (pH 7.0) of 100 ml, 
ultrasonication was performed for 20 minutes at 4 ** f and the biomass was crushed. The treating 
solution was centrifuged and the cell-free extract was prepared except for the insoluble fraction. 
Ammonium sulfate was added so that it might become this cell-free extract with saturation 30%. After 
removing the precipitate generated by centrifugal separation, additional addition of the ammonium 
sulfate was carried out. so that it might become digestive liquor with saturation 60%. Centrifugal 
separation recovered the generated precipitate and it dissolved in the 100mM potassium phosphate 
buffer. After dialyzing this crude enzyme liquid 3 times to 500 ml of 100mM potassium phosphate 
buffers (pH 7.0), It charged in DEAE-TOYOPARU 650M column (phi3Dx1 0.0cm) equilibrated with 
20mM potassium phosphate buffer (pH 7.0), and 20mM potassium phosphate buffer (pH 7.0) washed. 
Since phosphate transfer activity suited the bypassing fraction, the fractions concerned were 
collected. Ammonium sulfate was added so that it might become this activity fraction with saturation 
35%, and this was made to stick to the butyl-Toyopearl column (phi3.0x7.0cm) equilibrated with 20mM 
potassium phosphate buffer (pH 7.0) which contains saturated ammonium sulfate 35%. This was eluted 
by the linear concentration gradient of the saturated potassium phosphate buffer (pH 7.0) 20% from 
saturation 35%. CM-TOYOPARU equilibrated with 10mM potassium phosphate buffer (pH 6.0) after 
collecting activity fractions and dialyzing to 10mM potassium phosphate buffer (pH 6.0) 1 L It was 
made to stick to a column (phi3.0x7.0cm). This was eluted by the linear concentration gradient of the 
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potassium phosphate buffer (pH 6.0) containing 300mM potassium chloride from OmM. These activity 
fractions were collected. The above operation refined the enzyme in which phosphate transfer 
activity is shown about 5 times with the recovery rate of about 16% more nearly eventually than a 
cell-free extract. This enzyme preparation was uniform in SDS-polyacrylamide electrophoresis. It is 
DITC about these refining enzymes. Membrane It is made to stick to [a milli gene / bio-search 
(Milligen/Biosearch) company make], When the amino acid sequence of the amino terminal was 
determined using Prosequencer 6625 (a milli gene / bio-search company make), the amino acid 
sequence of the amino terminal of 5 residue shown in the array number 98 of the array table was 
determined. Since the amino terminal of refining enzymes was started from the 21st alanine residue 
of the arrangement of the array number 10 of an array table, The amino acid sequence shown in the 
array number 10 of an array table is the arrangement of a precursor protein, and it was thought that 
peptide to the 20th phenylalanine residue was removed from the 1st methionine residue after 
translation. From this result, the amino acid sequence of mature-bodies protein is equivalent to the 
arrangement shown in the amino acid numbers 1-228 during the arrangement shown in the array 
number. 10 of an array table. 
[Amendment 2] 

[Document to be Amended]Specification 
[Item(s) to be Amended]0062 
[Method of AmendmentjChange 
[Proposed Amendment] 

[0062]Example 23 Enterobacter aerogenes whose compatibility over guanosine improved IFO 12010 
Phosphorylation of the guanosine by an origin new variant acid phosphatase transgenics bacillus 
Each variant acid phosphatase gene. The included plasmid. introduced Escherichia coli . 
JM109/pENP180, Escherichia coli JM109/pENP320, Escherichia coli JM109/pENP340, Escherichia 
coli JM109/pENP410, Escherichia coli JM109/pENP510, And Escherichia coli JM109/pENP520 was 
inoculated into 50 ml of L culture media containing ampicillin 100microg/ml and IPTGImM, and it 
cultivated at 37 ** for 16 hours. 10 g/dl of pyrophoric acid and 6.6 g/dl of grinding guanosine 
prepared like Example 1 of the Japanese-Patent-Application-No. No. 189226 [ 12 to ] specification 
are dissolved in a lOOmM acetic acid buffer (pH 4.5), It was made to react at 35 ** for 12 hours, 
maintaining [ to this, add each biomass so that it may become 100 mg/dl by dry cell weight, and ] pH 
to 4.5. The quantity of generated S'-guanylic acid was shown in Table 17. Escherichia coli each whose 
bacillus which introduced the enzyme variant as shown in Table 17 is an old stock Productivity 
improved compared with JM109/pENP180, and generation accumulation of the 5-guanylic acid was 
carried out with high yield. 

[Translation done.] 
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T 7 1 P ^XE&sre* y , ^©T 7 5 y K^JtCfc^T 1 

4#a©P'f->>?si, 6 1 sacop-f-»?ss, 6 3 

Sa037'v-V?iS, 6 4gg<D?Vl/2 = >B?5iS, 6 

ofi©77:i>si, 7 1 sa©^u-»?sa, 72 

SS<7)^'y-»?SS, 1 0 1 #S©-fVP-i'v'V5£B, 
1 0 2#S£>?Vl/£5>I^i*, 133#g(DXU^- 
1 3 4§|©7>^ = >SSIv 1 3 8§S0 
PY->>?SS, 1 4 9SacDXU^-->?i», 15lf 

@ co-f v p -r -> >5sac7) a < <?; 00 t 7 ~ y ^ 
^s^ftewT-sy^sstca^^tx/ctw^^agsiy 

( 8 ) >j y^sii^sttstf/x^^x^ 7* * —eg 
tt&*rf5BJ& ssiMi^-nt^y ^^Ktoaffl^- 



(LyslO, Arg2 0, His2 0lE«fcy«J«*nS) , & 

w&t?z>m.mw*? is* ~s k— 5 - -y^ttfltssag 

(9) U t7 • 757^xMttta77$ 

- -e<0«iSg«£fl«B L T, *X7/$- €Xte y V® 

[0006] do) u >MS*s»«ttatf/xtt* 
xvbi t ©a^flHDf -r n*NweA. 

(11) ^ft3R©asffl»P632 2**-T5s EB 
-AP©g|„ 

(12) ^ H ||g©^PP2l2i2i^#-r<5, E 
B-AP G74D/I 153 T£83gBJ%<D&A. 

(13) ASW^BS P 3 1 2 1 E B 

[0007] (14) (1) ~ (7) flWH^ftliM 

(15) (14) ^icEtt©ae?*^fcffl«i3i d n 

A. 

(16) (15) SteEtt©tB8S*DNA*«*rr* 
[0 0 0 8] (17) (1) ~ (7) flMHAftUfiM 

mm^-mtimtHTyi<7 u^-> k- 5 ' - u ym&^ 
-5- - y >K«o«Be*s6 0 

[0009] *«^(4 V EB~AP(D3^«iS^S 

S^^lStt LfctSI E B - A P =£f m LP:*? l>*z/ 
K-5' -U >Bft©^S*S6«afltr 
[0 0 10] 

( 1 ) Xtt£AW£iiP#r£<J: y S&MO) 3 ^tBHBS* 

sarr ski** sefisejt^b-rsjess^** mmm 

1 -3lzWM*mLtc) a W&W*l&&1tTZ>tctt>lz: 
ti, pH, /\"y77-©ll, /i'y7?-0ig, ftiS 

Bfrflmte J: y L ft < T ^ 5 ^ l\ Lfc6< o T, 

T'$> y , ^±ft ^73 te m l r tia t^-x t> 



(5) 



ISM 2 0 0 1 - 1 3 6 9 8 4 



jst-^p =r 7 - ^ agjnit^a^sjtft m. iz [m 
*r*o aameai* x«i!g»ic«fc y -s^sw-h 

PS LTtes «Atf Mf««t^£f*#3!f 7 *ttfcfc § <fc 3 

(3) Jgftfl|JfifiP4fr*fTdlctt % EHff^-^teSQ* 
Ts ffifflfiWRjtfoBWte&S. EB-APli. snitasa 

32 e b — a p ©nfHuab^stjesntitf* ^mmmm®. 

^fc#?Wfc»l«:«fcy3fc£-??**„ S£ B B B 

mams. ?<D±Lwmmmm L.-zmssHmzfrott 
cD^ B i«®5^tci± v 5»?nika(tfas?$«. G74 

D/ I 1 5 3TSIiE B-APlCOl^Tfcfcs 2 

T 7 5 Smwmc cfc ^ ? i> b7t"-> K«iffl14[S±©»?afl! 

d?0Jco/i:«)tc^ B B B *iJg^^t-§ o gjsStHIH#7*^-P 7 

y vKSd^mtd 1 Lft«i© eb-ap> r 

»ICS»73F*IS. E B - A P (OSJSf IBftti^SSft© 

[0011] (4) 3>t;a-^-^77-fyf^ 
(CG) ±T\ Ef&*B#7»*a^<D3*7c«iiilc33W- 

(El 3) „ tT^OMMlEli, #J*J£'MS I ft 
ft) ©QUANTA, INSIGHT \\Q>Wfeyu?3 U^M? 
ftfc, IH 3 li, ±IB©^«iC ; Ex;U©ie B 3 B liit=& 

(5) m-^ : Ey £ )^m<mmu zvist^Ftom 



Stl^o Ser 7 2 ls*~> K©lIStS i fe>!S< tiS 
^•TSt^iy^tlSfctt. Phe, Tyr. Trp^^Mftli 
^ttfflSfffflatyTr— 7TfflSf^ffl«x VaK lie. Le 

Asp^©«^tt»«fflS#ffl&tf 7j<*^^-^lg^T§ t 

©^StotiSo s/c, •te©7 7 = y^'\cDH^ i|fiej;y 
S 7 = / ^©KJftlc J: o Ttsfektt 
fflSfM»#tt»*ftSRTiete*«6S„ Leu 16. Ser 7 
K Ser 7 3. Glul 0 4£Phes Tyr. TrpKMgTTSC 

t iz j; o t t n/cT 7 = swmm<D5f mmt ? ? u 

*7clle1 0 3-^Thrl 5 3*«fcyS«© 
Si7j<tt?iSle«^-r ^. c £ tc «fc y ? ? u^- -> Kco y 

Thr1 5 I^Ser. Ala. Glyt^ofc/J^ftfflia^itofc 

t 7 s swmmizm&TMs, w&&ftmz&m&£. c% 
regies 5i^u^->Kig^a'ffi©aittttfl { jitu 

Kvh©^tcd:y5iLfcP>7*^— >aV^lzn 
SODTttft^tMB^StlSo &*Jv Leu 14 Otis Ser 
7 2^5 1 0 ALXtmnz^Z>t)\ fZfi&pT&W7i-n? 

a>Awmm\z^x. y >Kss^gnft©iaiaitffla-r 
fcit -s y vaBB£&fiuaa©Hiji#£ft Ls d-l^t«s 

©ch^etlfco iIc7)?iS^s cty6 s #E^Phes iEflt 

^^^■r^Lyss fi«T5T£*rr3Gius tea^-rtnis ^ 

±IB©l£Stis a«Jt*G 74D/I 1 5 3TSS 
gaEB-APtt*fLT#Ar§o L)b N Ls ®A©5>t^<*: 
t5lSIiSlis G74D/I 1 5 3 T SSI E B — 

APkPieti^t^Tttfet^ ^j^«'s 1 o?ssa^$g 
ssEB-APic^assiA-rscit.Rr^T***. m. 

Slis G74D/I 15 3 TMMM E B — A P lZ$t LT 

tts 3?lSa^SiU^<h55:?,o Htt0l9(CiMl^ 
Lfco 

(6) PCR^lCty, SSSEB-AP€a-Kt 

sififs^js^xs KfcfHK-rs. 77x; k=&x 

~>xyt7 7 -py (Escherichia coli) JM10 9|CaS 
AU ?gS§ME B-AP^SM^-ti^o fISEB-A 

pfD^s-syizttt-zmffinioimMiztezKmm, atf 
-r/-»55' - -r y -> >»tcaflft-r s y ymmm^m 

tt^PJ^U *RS5EB-AP©1tSB 3 &ffHiB-r«o 

u yvBft-r^^tfBtKu 'jviitfEB-APtft 



(6) 



ttH 2 0 0 1 - 1 3 6 9 8 4 



M^a-Br-rtciWittcJHIIS-nfcCt lefts. -15, 7- 
*"7U:*->K-5' -iJViA'iEB-APfi^IKn 

5' -uva^icgffls-n/fcctKfts. o*y, s 
7 ?» * — t?stt*\ ? <7 u^--> KtfBTW y >w.m$m 

APK»r*«HDtttf±»rtltf» -TfttolS, Kmttf 

ft So £fc y >««^a?ffi«-itt<oBfekit*s», 

(7) KniffffFU ^'JViWaSSttffJ* 
Lft^aifE B-A P3ie?**tor5X5 K*»AL 

fcT 7 • uyjM1 0 9*Il^T, -lV->Vfr6 

5' -^s'sym&^mtzma&'ft^o 3o°ciM5 

~^-?§ 0 HSfeflll 2lcpSB^^Lft„ 

(8) Km^6T*-ars^ssm^maj^n/t6, « 

»©«S*ffl^a:SCtlc*oTEtE7^U*S/ Reft 

warn* □ - K-r s^scogp^s y ^ Tj&st ft o ft 
s y »i=««s**ifcsas»©?<05 ? ^ y -=&f&$ 

^-*^T£***AT*£#«te£ffl*&££SM¥ 

jfi£=i- KTssssate^^-r^y-fcf&aTs 

C tJ^T^Sc CO J; 3 IE LTflBR Lfclfiffflv'f^ 
7'J-SJS/iU kJ 7 • nytt^AU fSSMr-efc^-T 
75 y -fr 5B5S14CD7 7 5 /ses^^$i^*+ift^s# 

[0 0 12] EB-APWfe, EB-APt|ei«(D 
SttSWffifttf 7* UTS' F^L5^X^-X^ 



et**?i*7 i >->-wi/*M5So aesMw*, sitter 
sra#T«a*nT^ft<Tttft6ftt\ eb-apic 

fcl^Tfcfc, Lysl 1 5, Argl 2 2, His 1 5 0, Arg 1 8 
3 , His 18 9 tfattlC&^TS y % Ch5 5 ?SgCD c 
a P^SgilK <fc o T£IHWffiMH«**i£T« C <h fr pjgg 
*«Wte*^Ttt» G74D/I 15 

3T^S^ SfS't'P^'f*7'±P^CD3 0<DE B-A 

C a K7nBSK«3l V * * 1 *f&* L ft „ £ 1 

y 1 ASSESS «1 s TPS) iX±v SMUcfcy I A 

a5tts^T?**t.©t#s.fto mite, soflwss© 

ffiBBi«*±HL TK©C a Brittle** Lfc. ft 

mimmmcoT'<T<Dm : ¥-m9mt)\ eb-ap <dilw 

t±ft<U G72D/I 1 5 1 TSSS©^J^Lfc3b\ 

f^llHi^t^t^etl^, £<DJtMW\ EB-AP 
CDB^Mt G74D/I 15 3 TSRlitDSttfiPtt©* 
jStf^Wlcl^ 1:7*5 C<fcte<fcy£J#**i3 (ill # 
BR) o ?^U*->K*y>»fbLTs 7-7UT->K- 

5' -yvMit^jft-rsjctt, ±iB©5 5»»3B»6disa 
eana«^?tt^?E»Tv 7^ ut-> K#®wftffiwc 

«g^T*ft<Tttft6ftt\ E B- A P<D±1-&W\ y > 

LftmfcDX^-Xtftf^SK^fcTS ( (03) : 
^LftHTJS^^-rSI 0~E14 5^ffl^T, 3> 
t°zL-^^57-<-y^X (CG) ±T«/TxT-#So ) Z. 
(Dm*. Leul 6, Ser7 2, Glul 04, His 1 8 9CD4 
5SStE«fc^Tffl£ft3X'*-X£LTa!£*ftS. SIS 

[0 0 13] 

[in 



(7) 



2001-1 36984 









G74D/I153T 

Mmm 




rm 


_hBt 


LysllS 


ktglU 


11. 6A 


11.6A 


11. 4A 


10. 4A 


12.6A 




HIsiSO 


12. 4 A 


12. 3A 


12. 8A 


ll.SA 


13. 8A 




Argl83 


16. 4 A 


16. 3 A 


15. 5A 


14. 5A 


17. 4 A 




}lisl89 


12. 6A 


12. lA 


U.7A 


10. 7A 


13. 6 A 


Argl22 


Bisl50 


13. 2 A 


13. 6A 


14. 2A 


12. 2A 


1S.2A 




Argl83 


10. 4A 


10.5A 


10. 8 A 


9. 4 A 


n.8A 




HislSS 


5.6A 


5.5A 


5. 7 A 


4. 5 A 


6. 7 A 


HisISO 


AlglBS 


8.4A 


8. 8 A 


7. 7 A 


6. 7 A 


9. 8 A 




HislSS 


9. 8 A 


10. OA 


10. OA 


8.8A 


U.OA 


Arg383 


Hisl89 


5. 5 A 


5. 8A 


5. 7 A 


4.5A 


6. 8 A 



[0 0 14] £fc, Ser7 2 (Dfft<D7 7 5 /g? 

^CDgJfe, SfSLOiPhe, Tyr, Trp, Val, Leu, Glu, 
Asp, Gin, Met, Thr, Arg, LysCOl^tlfr— SCOT'S / 
^OMife, ^35feLfc^S§yEB-AP=£Jf^-r^ 0 M 

Ser 7 2^61 0 AJ-Xrtlc£S?tS (5SS#-5§- : 1 
6, 70- 7 1, 7 3-76, 1 0 0, 1 02-1 0 
4, 1 06-1 08, 1 1 5, 1 48-1 54, 1 8 

3) iw^ut-> Ftmm^mr^mmmmizm 

tcm^MEB-Ap^mt^o zz-zmmtte. a& 

zmmtusL \stc e b - a p tm izmm? ?su -toi-f 
^©^14^x7 ^ # — t?&jitrr § c <t ta^-r s B 

St>£SS! E B - A P So 
[00 15] Sfc, EB-APtPlCBtS^^SU-lc 

/nEWlKlf. -y>«©«M 

iCJUffl-rSCttfRT&TfcSo 7cfcL, E B — A P CD7 7 

^oT-y-mmmzMfctzttemzte^ e 

B — A PCDSer 7 2t±, MM- A P IC^TGiAIa 7 OK 

Sf^CQT 7 sy»E5UOfflratt* 2 0%gJSW± 
7-fen«T5y^i39'J|W]±CD7'^'f'vy V h (Sequence 
Alignment) , 2 0%g£ttTTfcfttf 3&7&»li6<!:7' 
S.Smm&\<DT^<<y* > b (Threading) iCfcUfU* 
"TSo M^tiBLASTH, ^#l£INSIGHT IIUCDT/P?^ 
^tuJjy^tr^lBTfea. BLASP&ffll^fc, EB-A 
PiiyfwW^-'/lP^ (Enterobacter a 
erogenes) &%?M&fcy 7"2 —$Z (EA — AP) COT'S 

ymmmT^-f > h ^uss^i i 4 ^ ltc„ blast 

ti, FTP^fgoT, ncbi.nln. nih.gov cfctl /blast/exec 
utablele^a-TS^y-fiUCOd-e, fiti3>ka- 



Tt±, http : //genome, nhgri. nih. gov/blastall 
/b I ast# i nsta I UCP*ffl#IBjiE£:ft.T 



[0 0 16] 5l^U*2/K-5' 



• 'J Vi^StllRli 



tt, ?7Ut-> K<tcDlIfDl4lRl±lCcfc y 

^tUXtt-Kt, SlpH(0->7K Sft^S 

f-O IV^Z/UVT* (Protein Engng.), Sf1#, 
H383-388JI (1998)3 . ^^14cD[Rl±t±, 7PU>i 
Sco^A, SS*^ U y f X«jg*H5«SO^U -» 
SlrMOlift l^P^f V iy-7z7'J>^ SI6 
H8 5-9 1 31(1993)) , gfiBrt95<D£P£;£i|l#> 
C/K^-irSX h 'J- (Biochemistry), H32#, 
3!6171~6178I| (1993)3 eiC<fc»JiSj£5rflg?$S. i-X± 

vBH±,^#<h ©3aSltt*£fb*-»± 3 cote t m&rt*& «. 
W9-3 7 7 8 5^45fflU:SB«*ftTl/'5«fc3tc& 
■BRt4#U'J>K (*£) , 7x-;uy>St («C , T'-fe 
f/l/'JVB OS) J3LXfti)UJK~}\,iJ>WZ iw «§®y 

SS^Stf LfcCD i: |5|«C07J^ICT, 'J ViiAfWt 

>mw-^#coss!ttsi4^)AWTc y , y >^cof yffl*^ 

[0 0 17] 

[0018] ^M^J 1 E B- A P C0^ B a B fb 

'ft-DtCo SSIEB-AP (Sfifil Omg/m I) 
try>^hy r 7AC02 0mMM«^(pH8. 0) 



(8) mm 2001-1 36984 



4 5 (w/v%) (D^iJIfU^iJU-MOO^t 

ts h y xmkco i o o mM^»>s^p«-ro (&* 7 ~ 

1 Oju I) , ->Ua±'r-tf'f'->3>Lfc*/^— <7'^X± 
tcaTF^U 4 5 (w/v%) <D*°yx^u>?y=i 
-/U4 0 0£-^t> HJXiMBWH 0 0mMW5 0 0 
ju I ^TcLfc^x^ (well) £D±K>E^>&;TSjbWJT 
AP^ctatt^^ 2 0°CteT#«L/cc, 2, 3B£BC 

m^mnm u 1 mp^ e 2 sp^k tiiiisg pjt&&*# 

3" (0. 3X0. 3X1. 2mmgg) ©Aftti**;©!® 
ffitCfigSLfco X^-^;lJS(D^tetts 5 0 (w/v 

%) ©<ku if u>?'u a-;i/4 o o £^t> h- y xmm 

(D10 0mMiii(pH8. 0)ld£ B B B £f$Lfc o C© 

Lfc, OK) g^flDXHtlHlWSBR-AXIS llo£Jl^ 

>*5£ Lfco £l9&t* P 6 3 2 2 % teTSifcWu a = b = 
124. 4 A, C = 97. 7 Atfeofc **h»*ffitC 
#?fi2 5 0 0 OtD+f^'a- y b£-^#tJ<ME5rr5 

SSA©7j<:##Wte 7 2%<>:&3o 

[0 0 1 9] Hffi#ij2 G74D/I 1 5 3TfIiE 
B-APCDHSAlb 

KP y 7a?©3B*ffi»*f"JJB LT«*fb* 
?Tofc 0 G74D/I 15 3 T^SSUSt (SJt 2 0 m 
g/ml) £#t> I- g Xig^CO 2 0 mM*l?B$( p H 
8. 0)t, 3 8 (w/v%) CD*°gx^U>^g=] — 
/U 4 0 0 h g 2 0 m MlfMPUf'O 

(M5p I) , ->gp^-<-if-f~>a>Lfc*/^-^ 
X±te*TS£U 3 8 (w/v%) ©/1?iJlfU>^ 
g P-;U4 0 0 &fSts h g Xi£B?© 2 0 mMJHKg 5 0 
OlJ I *»fcLfc«J;x/KO±tca^jR3Sfl«ttyTtf««J: 
5K*>\St!\ 2 0°CtcT#SL7t o 2, 3B*£ia£ B B B # 

*ftau i aia»icw:-M3eRrfiift*#* (o. 7x0. 

4X0. 2mmSf) <0«tt*SAlEJ&SL7-c. Xij&T 1 '- 
^SISOIRtCtts 5 0 (w/v%) (D^iJIfl/^^U 
P-;U4 0 0 hgXlg^COl 0 0mM«itKS(p 
H8. OHOSA^Lfco 0»)U#?fl)X«|H|#T«flR 
-AXIS llc^JSt^T. X ifiSIUiff^-* =£iRlfcU *£A¥ 
WA7><-^-^^Lfc ^P^ti P 2 1 2 1 2 1. 
=3-jm\ta = 1 3 8. OA, b=168. 3 A. c = 5 
8. 2kb.ts.-otz.* IfflffimfeteftTM. 1 50000© 

ti64%<hfe^ 0 



[0 0 2 0] HSfe®l3 BftlEB-APti'J^fV 
(SJESflBftT'^P^ <0«Afb 

ftS6*ffl^Tie«fb*fiofc. 5sseb-ap can 

10mg/ml) ^tfcUVit hU'5/*©20mMi 
M(pH8. 0)i: v 4 0 (w/v%) 0*°Ulf l/V 
^"gzi— ;U4 0 0, Slf 1 mM©fiJ7 , f>StMJ r 7 

A=&#t» h g i o omMmmm^mmr-o (=§■ 

*1 5/J I) £s 4 0 (w/v%) ©#UxfUV^'J 
n-yU4 0 0£#t> hgx*B»<01 OOmMWfp 
H 8. 0) 5 0 0 /J I *iftLft7I/U<:iIb/i:?iJ 
y>>©8*lz:»TS^U 2 0°CtCT»KL/c o 2~3 

B%id£A&«Ttb u 1 mm& 6 2 mmmzimmvim 

(0. 3X0. 3X0. 3mmHJg) ©S^cd 
ISAfctffiLfc. Xttx— 5»«l3e©l»KW:» 5 0 (w/ 
v %) g x U v ^ g =1 - ; 1/ 4 0 0 tr h g Xi£ 
l®100mMW(pH8. 0)lC|Sa&»L;fe. 
(«)g*f^©X*EI»nS«R-AXIS llc^JS^Tv XflUsI 
m^-^HSM U ISffl^W/ O ^ - ^ LTto 
«liP3i2K <SM(ia = b = 86. 6 A, 
c = 2 0 5. 3A<h^ofco *S*J9*ffitc5*?« 2 5 0 
0 0©WiZ7 h=&3 0^€>-<hlg^-r^<!:. *S B B B ©7j< 
»^W*ti5 8%<!i^:S 0 

[002 1] *St^J4 gSSE B-A PO«Sa«]&» 
W 

1 . 9 A$MS¥te^-*£TH&X«0JJr7*-*:£!l83£ 

l/c, ^ B B B i±. ms^cfcl^T^±. xma>mmtc*&#* 

-~?&%LLfr-otc(OT:\ -1 7 3 "CtcM^ip LT«£ 

y, miw^mmw(Dx<7ij--zs?*'i : j-otc.„ mm^m 
mfoi&ikomifT?' — g «'^r-axis i lc^fflt^T^f 
fco ^-r^-f^-^tflMi^-yxBiJjy, K 2 pt 

C I 4^m»fe«/l?|WlS^ B B B =&^^c:<!;^mt±iL 
fc„ ^P^ARSPS^ffl^^Cttucty, K2P t 

c 1 4(om-(D7'^*±m&miL(Dmm*$;t6tc.o zv> 

^I=£^P-7^/xMLPHARE{Ccfc UHMMfcU ^tl^eff 

^S|3i#K H g I 4- K I © 5 *m©*fi*g$»ffi** 
46/co K 2 P t C I 4, K H g I 4- K I M*<0«BR?/< 
•5 P< - ^ -^MLPHARE^ffll^TIWIBtlei^^b L fc^ 7" 
p^ADM^IUTn ^^jf-fbttT. h?3U^>y 
*-Z/Wtfjl\ fflffl*3tfiLfco ^fe^lC K 2 PtC 

i4tc-3^Tt*a?s»»7 r -^t.«fflLfc. ccoa»fe 

T*7c 0 »«D©^5 i ;H4, 2. 8A#j$?fg-<?fFJ£Lfc« 
V 7±?7"P ^/*QUANTA*ffl^TflBS X" 
□ ^7AX-P L O R*fflfT«JSHl!Wb 5 &?5-3/j:. N 
*CD6?SS, 1 3 5- 1 3 C*CD 1 



(9) Sf m 2001-1 36984 



^fco i. 9 A^mmTmmit^nrcm^ (04 

~I6) (4, ^2 3 111*2 2 211, 2 3 6fi©7jC 

t*?, 1 tf^KSH' tr 0 essKTi-xi, nty 

1. 9 A^|g©5lt^tNfc^ B H B ^«)«^H? (R 

Ki^ : ?li:-P^T2 6A2. *imc-3LVT4 5 A2£&o 
tea :/P?^ZxPR0CHECK£Jl^T^7^> K5>:/P 
h^tf^LfctCS, ? ^>J-Xfl-CD5i8CD9 3%# 

Jm-?ffiffili0 1 0 ~0 4 5 (C^ Lfco 
[0 0 2 2] 04(i, EB-APCD6»i*^© 

tefiflBt^-r c g a «jRjK?©atn* u 

6^-<7t->^*-/U^E^;bT^Lfco BStt. EB-A 

■ffc*^— £ f * #— iU^ x/l/?^ L 

fc„ 06(4, E B-APCOSttSMaiji^^t-UlT 5 ^ 
So ^fcBaBKtfVfcjSLfc. £fc, 
Tv^Lfco 01014, EB-AP©«3i<D*g|&3ST f ~* 

(1) ^/TvfHTfeSc Ell Hi. EB-APCQ*gJSCD 
•Sa^T 5 — £ (2) ?^ti?$io 0 1 2 (4, EB- 
AP©«iS©*§ft^T f -* (3) ^-rST'SfeSo HI 
3(4, E B - A P ©flBfiCDteS^T*-* (4) fcjjVT® 
014(1 EB-AP©*ifi(DSSfi^x— * 

(5) S5?ti?*5. 01 5 ti, E B - A P <D*gj£<D 
SS&tt^x— * (6) *55rBBTa5S. 01 614, EB- 
APOWiKoeffi^Sx— 5» (7) =£jSf07-25So 01 
714, EB-AP<0ll^f a ^?-^ (8) *7jk?m 
018(4, EB-APaWj&OteS^T*-* 

(9) ^-r0?$5„ 01914, E B — A P ©ISjoCD 
16*^7*-* (10) =£jj*-rei7»*5o 02O(i, EB 
-APoaiSoJSii^— $f (11) *wtH?a5*. 
02 H4, EB-APflDWjgWliea^-* (12) * 
/T5tHT?S5. 02 214, E B - A P ©flBSwea^ 
(13) =&^-T0T-SSo 02 3(i, E B — A P CD 
HEft^S^-* (14) 02 4 

14, EB-APCOtijgCO^a^-^ (15) *7ji?m 
02 514, EB-APCO^CO^a^-^ 

(16) &m?W?&Z>o 02614, EB-AP©flKS 
©tSJI^a^-^ (17) esTB?**. 02 714, E 
B-AP ©fllift®ea^5r-* (18) ^-T0T'26 
5. 02 8(4, EB-AP<Dfgit<7)^a^-f (1 
9) 02 914, EB-AP©«3S<>!>*£ 

St??-* (20) *atrH?a5*. 03014, eb- 
Apcotiigco^a^T 1 -^ (21) &m-?mT*&z> 0 0 



3 H4, E B - A P CQtIii<D®a^-£ (2 2) 
ti7*5o 0 3 2 {4, EB-AP CDSigCD^Jl^T 1 '- 
£ (2 3) 03 3(4, EB-APC0« 

ii©$£a^-* (2 4) 03 4(i, 

EB-APO^ii^a^x— £ (2 5) £*rT0T-3D 
So 03 514, E B-APCDtf^CDSa^x--* (2 
6) €^-rST?!feSo 03 614, E B - A P ©flIJtflDKe 
4^5=-* (2 7) ^tB?'S5. 03 7(4, EB- 
APCDm&V&ik^?'-* (2 8) *ja%rHT»**. 0 

3 8(4, EB-AP©*iSi©^a^-£ (2 9) trm 

0 3 9(i, EB-AProWSflDjea^x- 
* (30) *gVrH?*So 04O(i, EB-APCDtl 

sswiBft^T*-* (3D *^-ria?*5. 04 i ii, 

EB-AP C9«iiCQ^a^'- ^ (32) BIT & 

So 04 214, EB-APCOtlJgCDSa^^-^ (3 
3) Sit0T'«5. 04 3(4, E B - A P CDtSjtcOie 
S^T*-* (3 4) 04 4(4, EB- 

APOfljJSOlga^T*-* (3 5) £5VT0-<?&So 0 

4 5(4, EB-AP CO^CO^a^x— ? (36) £ir? 

[002 3] mMM5 S4IEB-APi5'-<7-> 

Y/^VCDE B-A P(C><trSKmfil(i1 0 0mM?@ 
x. S C £ 6 , X Mtt JMffittBffi T**J£T'# 

S(i£ISfn14#i8<£:l\> HHIC:, 2VI/P-X-6— <7 
;l/7i - hWf *i/*X7i- hil^ 

fc e b - a p copflsau £ * «<b^*i*ssfea eb-ap 

77-f'^7€l^T, 5' -Y/-»ltEB-AP 
^dditLfco 7 p P^^(4QUANTA=&ffl^fc 0 tSMR 

5gttgM3x^^(c^^7j->^mtb*ti/cCD7:-, c 
etc 5'-- ry-»»(oy>»s*ste^-&fc 8 m 

(C, G74DM I 1 5 3T©3ESfl«5'— ry-»» 
CO E B - A P ICMTZ K mfiSfiT*ti:5 C <t*^n6tl 
Tl^/cC0T\ 5' — f /->>B?(4G 7 4St>' I 1 5 3fr 

zm<%:^tz.?> iz&s-rziimm l, 5' 
»©ffi«*»«>rc 0 ^cok, 5'-</-»^=&^-r 

5JDR?t EB-AP ^«^-TSJl?^*SSUHJ:^t>^5 
^^cfcdteLfco C ^ LT^ISLfc^E^VKea^T, I 
1 5 3#"nc&§£:, W!JWc7l/*z>OfflB([©K 
i -f y 5/ >co U *-Xco 2 ' 7j<®S*ivJ<«$g^ 
^mfiKTSo $fc, ^P^AGRASP^ffl^TE B-A 

p conm^T 1 >•> v lumTT^ Ltc t z. 5, lEWssssstf 
s -< y -> >igs(4, eb-ap 5^«Brwi wit^^ 

[0 0 2 4] *S6^J6 G74D/I 153TSIIE 



(10) #11200 1 -1 36984 



G74D/I 1 5 3TfSlEB-APil *X7 7^ 

y, *nfcm\ ?^ut->K-5'~'jvg©sii 
b - a p <omikffim*%i7£ u w£.m eb-ap <d«s a 

««3(j«»l«*n*Ct*»i^Lfc. m?ST\ 112. 4 

a ttmmT- ^$?©x jtiaiff 5 s - * ^awe l /to w» 

WftJMWcf* 6 1 o#^*ti£ £ j&WB* 

ftfc„ fCT\ ISIEB-APiDeiftiMgit 

yf&ffx&'fj-otco rotation searchtCj5t>Tt± 1 0~3 
A1dMffc(DT— 25\ translation searchlcJJ^Tli 1 

o~4 kmrnvT-ziem^tc* Mv—rt&iz, ie 
h v y t°-y <t Lzmntco ttmmt ltw* 

<t*fi-otctZZ>. Ri?(i3 7. 3%lffiTLfc„ 21 
(Dm. QUANTA^ffl^fc ^ 7 -r •> * X±T©«3HlgiE <!: 
X-PLOR*ffl^/-c«Bfi»fBfb**|yilLffO\ 10-2. 
4A#8?#gtt;j3^T. Ri?19. 9%© ; E7 S /U*W 
/Co SQS«5£H«©3SS-?, 5'-<y~>>i8<!:G7 4 
D/ I 1 5 3 TtSSE B - A PO^ff^^L 
fctC 5, B^^nfcThr 1 5 3®fflBB<D}'&&JSB 1 

«\ -r y -»© y <K-x©*iasfc*S8(g£*raj*-r « 

C&jEHHtKrtlfc. *7c, fed— oMftjEfl&fiSftfcAsp 
7 4*$fe/U-r<DJS6#tf. S^SSlCiKG 7 4 D/ 
I 1 5 3T^M1ME B-AP©##*^<ftoTl^;i 

#s M 6 € < ft o fc c h it J; y t (Dfa&ft L 
W < ft o ft RTfiltttf SRft * *l£o 
[002 5] Mtfl7 SSlEB-APifUT'fV 

EB-AP<DHSRSJ£H:fc^T. *7J46tC, UVSt 

# u y y ^ y y t^v^h i s i s 9 tctt 

£ >y ^ z&ifizwe&mz&iETZo y v^ss^s 
tsicfc^Ttt. Ej&fHWcy^Kssfttfts^u y 



•pfco »awct\ mm 2. 4 A^mm^'-^^z-coxm 

0Sf7 s -^*iW3gL/-c„ ^flafrFCDfta, ^Hgk urn 

fco rotation searchlt;j50^Ttt 1 0 — 3X53-^©^ 
— transIationsearchttfc^Ttil 0~4A^i? 

Ri?li4 2. 4%tCffltTL/£ 0 Z0)'&. QUANTA 
*ffll^f5 7 -f v <7X±T-omm.1£IE£ X - P L O R 

*m ^femmmm^wk y m uji\ s~2. 4A»» 
mmz.it 6 mfcoyto^to. o*y -yya - y h 3 

[0026]HSfe^|8 EB-APS/rStfP^i-r y-> 
P>t°a-^r7'5>'-<-y^X±. QUANTA^-ffl^Ts 

s y v«fc«*«s*fc. <y~>v«, gtSEB-AP 

<»: 5' -^S-syMcDm-gtffi^TMztslfZ 5'-< y 

<Dz.t tcts\ -r y y >® t y 1 x^ / ws^&fc 
ft 5 ' - < y -> k y J; y t. 

eSS^Bt^o Lfcif-DT, -I'/y^EB-APCDiJ 

?aaic =fcy»sL^«SgT^T-Scfc3tt x -r/-> 

tLtco 

[0 0 2 7] mMffl9 U<T~> Kt<DM5»14(Rl±« 

afi l/c^sm eb-ap ©ytr-r > 

t±, < y -> >©is«tfflsfffflr 5 RrtBtt^»*n 

7 7zsti^rc%wmT~smizw.mT%£. ^mmt 

U^-~> K© EB-AP leM-r-5mfnl4A^[Rl±T§ Cti^ 

4:^ofc»«a*(aBici47 7 5yMic««i-rst, ^tt^ 

7j<S<!:5?^ b?r-> K*«t©|ffllt:C H/ n1gm.ftmif£. 

m^mcTs. /iKwirsi, 7 y u^-> kiss© 
ftc ^cz 5 . *X7?^ — tz-stt j; y t y >mmm$ys 



(11) 



ftffl 2 0 0 1 - 1 3 6 9 8 4 



tt#*B3*WlEHS-3Tl/>5G 74D/I 153 T£Sg! 
E B - A P CO y VBta^Stt%SU:B46Sfc46s W& 
SSE B-AP©S72F,S72Y,S72W,S72 
V, S72E,S7 2D^S#*flFSH - rSCtiLfc. 

s7 2*fft(07 , 5y»ii:affl!Lfcsa#«bf«a-r 

^fi§UEB-AP<h&3o 
[0 0 2 8] 0 Ser 7 2^fteC07 7 = y^B 

m l/c 3 asma^as e b - a p <ofm 

X-> x y L7 7 • 3 U JM 1 0 9 Sfctod!) 9 ii© 

^SSE B-AP^ffl^-r§fcA6tC, G74D/I 15 
3 Tf II E B - A P I6??t&77X 5 KpEPI3 4 

0 p c r %m^zmmmw^m&mmwM<Dmm 

tLTfiLlc. &33s pEPI340ti, 777S KpEPI 
3 0 5KG74D/I 1 5 3 TC0^S^J]Px.fcy^X5 
R£§o L^LTs CtlSX^XS KpEPI 3 0 5M 
pEPI 3 4 0 COigglBSUWu I¥ 1 0-201 481§ 
^$BC0©^8^ (0 14 3) CDS1 2lCB^i3*tlTl^ 
3„ 3:/c. KpEPI 3 0 5 ^•Xv'x U k7 • 3 y 

JM 1 0 9 lC<Sj$*i±fd*ti, AJ 1 3 1 4 4<hf^£,£tU 
ffl^**X*SffiK*^X^X^SffiW^Rlf tC F E R 
M B P - 5 4 2 3 £ LTHPglSffE* tlTl^ (±1B^ 
MiilBCOIS^S^ (0 10 5) ~ (0 110) C91B«# 
P.SJ o ^SteX h^Z-J-y (Stratagene) *± (7^U 
ft) co r^^.y/?5 l i>'>?gPli/1tSW^?«^aii^*-y 
h (Quickchange Site-Directed Mutagenesis Kit) j 

^CcMfS-T^^-i'^- (07s ffi^jacoi35US^ 1 
1~61) ^ffl^IIALfc PCRJ5l£<£MHg£ffl 

i>t> i->i'jt:7-auxL-i zmmmtkLtzc m 
mmmm^. 100^ i/mi coT-^tf^u y&^ts 
Lm^mmyu-h±izm^u 3 7tT-i 6m^y 

*a^-hLfco SmLfcUP--^ISU 100/u 

1 /m I COT'V fc?-> 'J >£^tj L igi^T— 3 
tfSiSttL/fco ±S«;£frS Snaggle J; yMfc^HilX 
^ XT'^^T'a (X^x — x-» ©FlexiPrep Kit 
£«J1U i£g^co:/P h=1-/l4Cfie-pTs X^XS K 
COttttJ^ffofe Si3SH»fSIEB-AP^3 



- Kf ^i§«i35Ut±. D N AiB^J^WtC cfc TWK L 
/c„ m7tc^Lfc^-r^— t-y hco^ti(«s) 
S W ex legfE L tea 
[0 0 2 9] Hj5S®|1 1 ^SS! E B - A P CO U >g£g 
tef£S14Rc>»3lt£!&co;ll£ 

3 ?SS«^^SM E B - A P Ifi?5tfe7"7 X ~ 
K^ALfcX->x y fclT 7 • piJJMI 0 9=& 1 0 0 fi I 
/m I (DTy^'ytJ y^Sts Lt%W5 Om I KJgfflU 
3 7-CT1 6^±g«LfCo iS«&fr6^#iS7?W* 
2 5mM'J>S/W77-(pH7. 0)3ml 

zmmttco & e b - a p 3 mmm&mmmmmtfmm. 

LT^ZZitlZ. SDS-P AG ETCSISL/tc »B» 

h\ ^sfiMco2 oro^ST-fe-p/co MfflMttsiScoy 

>, 10 0mMtfpiJ>StHJ7^ lOOmMlfl 

/\>77-(pH4. o), i o o p i (ommmmm^ 

^trSfS^d m I )£. pH4, 3 0 o C?10^FI-rv 
+ I- Lfco 1 Ni£g?2 0 0 /j I ^JjOASfS^ffit 

* -yrfc^s a^giicj: y %.®, lks'- 
^ / Lfco &a 3 ?ss«js^sm eb-a 

74D/I15 3T££§UEB-AP£JSl/'fc£*© 

5 ' r / -> ymsE&mte i <t Lfcffls*sif^ l/c 0 
m^x- &a 3 ggso&gsg eb-apou ymmm 

;103iLfc o lOOmMtpiJVBthU^, 10 0m 
MSl/t7 77~(pH4. 0), 1 0- 1 0 OmMY/ 

1 o o /j i oftefflfls»ajs*$€JSfS!a( i m i ) 

?pH4, 3 0°CT1 O^H-O+o.^-hLTCo 1N 
ig^2 0 0 /j I €JPx.fijS*ffit*-arfe^ is'ktfgtte 

Tco Hanes-Woolf^Py HcJ:y Kmffi«jtfflLfc. a 
2 IC^S^-^-To 

[0 0 3 0] 

[162] 



(12) 



4$M 2 0 0 1 - 1 3 6 9 8 4 





rv I n lis. 




C*7*>17 /f"l AX\ /\ 1 COT 


20mM 


2. SO 


c i ft v 7jir\/r i cot 
J> 1 1 1/G74D/ 1 ] 53T 


25(dM 


2.04 


S7ZW/G74D/I153T 


30ffiM 


1.71 


S72D/G74D/I 153T 


33mM 


1.59 


S72Y/G74D/I153T 


40mM 


2.46 


c*7 otj /nn aj\ /r 1 cot * 


40eM 


3.19 


Q79ll/r7jir>/T 1 cot 


46mM 


1.94 


5 797/^741%/! i cot 
0/ CL/irt'iU/ I Idol 


50mM 


1.91 


o I iiJU/ Ir i *t-U/ A 1 Da i 


57mM 


2. 24 


S72R/G74D/I153T 


59mM 

w */JIilu 




S72Q/G74D/I153T 


77mM 


2. 42 


S72K/G74D/I153T 


78mM 


1.53 


S72P/G74D/I153T | 


109mM 


1.34 


S72A/G74D/I153T 


115my 


0.78 


S72N/G74D/1153T 


124mM 


0.43 


S72G/G74D/U53T 


137mM 


0.43 


S72H/G74D/I153T 


n.d. 


n.d. 


G74D/II53T 


lOOmM 


LOO 


wm&&mtmM f 40mM 


1.44 



[00 3 1] mMffl9lzZ, n-nffimm, CH//7 

mmm. »«ffisfB§ k «fc y •< y t commm^ 

±TZZ°&*>vt : PM-£titcT'<T<Dmmms 7 2 F, 

S 7 2 Y, S 7 2W, S 7 2 V, S 7 2 L , S 7 2 E, S 7 
74D/I 1 5 3TmmW.EB-AP(D ! tb(DKik'<TiS, 

mmifc : ®mmc^T : $>fa±tfw.<z>fttc 0 mz. s 1 2 

S72M.S72T,S72R,S72Q,S72 Kggft 
©Kmffl^fgTL/to Ctl67' = /^S*<h7^U7|-> 

7 2 I iCO^Tt*. ae?^ST'#fe*^fco Sfcs 
S 7 2 C t±, m-otc S - S^£ffM£-e£feP£tt#& 

h V"? y <~ (HPLC) fed; 'A TIE<D^# 

i33L\ : Cosmos i I 5C1 8-AR(4. 6X1 5 0mm) 

&»J*g:5mM UVS7JU'i'Z i A'777-(pH2. 

8)/y^y-;u=9 5/5 
3S5SS : 1 . 0ml /m i n 

: U V 2 4 5 n m 
[0 0 3 2] HJ$#J1 2 S72F/G74D/M5 



3 T WE B - A PI€?^AL/cX->i U t7 • 
ZPJJM1 0 9£fflWc5' -f/->>S?cD£Ejl 
G74D/I 153 1 09SSM^SS, & 

yS72F/G74D/l 1 5 3 T 32^12 E B — A P iS 
e?=&t?577 7x= K^ALfdv'x U tlT 7 • =] U JM 
1 09^7>f->U>1 00/jg/m I I PTG 
1mM£-gt>Ligit&5 Om Ud&ffiU 3 7 0 C7M6B$ 
P^iS*Lfco k'PUVfl 2g/d K &U : -f/>'>6 
g/d I ^IfSIM ^t'- (pH4. 0) IzMMU Z. 

niz±m<D&mggm eb-ap mmttrnx l/cx-> x 

y t T • =3 D JM 1 0 9 0)M#=&|gjt 10 0m 
g/d I J:3lt)pJjPLv pH^4. 0ldfJ#L& 

#6. 3 0 °CT- 2 4 BfPJJSiS^ffo fco £M Ltc 5 ' - 
<y-»^©»^;BlJ^Lfc^=&«3 (C^LTto 
SmLfcf /->V^li5'--<yi/>®©^T-2' — r 
/•»1M3' — <y->>^coiiJ^^<IS466tl55: 
/b^o/co G 7 4 D/ I 1 5 3 B — A PjiaiS? 

^tfc77X; K^iALfdv'i'Jt:?' nUJMi 0 
9£ffl^fcJSJSTH£7. 5g/d l©5'-f/-»l 

itmrn Ltefr^tco i o mmmwi&mw. eb-apis 

tt^tsZf^Xz reiALfc:I->xiJt7 • I3U JM1 
0 9^ffl^fcSJST«mffl^ipl±L. 12. 1 g/d I 
© 5 ' --r y ->VMjb^fiKSa Lfr.„ lx^51lC*^X^T 
ISfi-U «SLfcS7 2F/G7 4D/l 1 5 3TII 
ME B- A P«S^&#i£T^X5 K=&»ALfcX->x 

y tiT 7 • □ y jm 1 o 9 ^ffl^feSJSTttSiciStt^iRi 
±u 13. 2g/d i ays'— fsfz/mtfi&timm 

L/tc 
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[0 0 3 3] 



[S3] 







G74D/I153T 


7.5 




12.1 


S72P/G74D/I153T 


13.2 



[0 0 3 4] HJ&tfill 3 L16W, S71W, S73 
W. E 1 0 4F, E 1 0 4W£«*»ALfc35S»B»S£ 
SIEB-APCU >»S*^SttSU 5 StS«fi3ga<0 
ME 

S 7 2 FSStf, TT-TrfflSfftSlCcfcy 

-»*£S<h CO n - n ffiKimtimnZttXDT 5 7 MStB 
SBSSLfco L16W,S71W,S73W, 

eio4f,ei o 4\N^mi,z&vmwi-£fttc?$mmft 

X\ CtlS 5ffi© (G74D/I 15 3 TflSEB- 
AP*^-XiLfc) 3SII^ISEB-AP?i 



<^--ttEI8lC^Lfc. S9JSE©i35<J»*6 2-7 6) 

«h<7)^Pl4^[pI±Lfcc:<!:* ,; ^*tlfco Leul 6« s 
-fy-»4:©fflSflFfflii«5BII«*n«Ser7 2fr6 (C 
amvmv) 1 0 A«gftTl^*)\ COfflSHItLT^T 
t. -T y *s> t ©fflSfftB # pJtgTfe 3 £ <h tfiP * ftfc 

*A^r 7f-y— ex legit l fc„ 

[0 0 3 5] 
[S4] 





Kali 




L16W/G74D/I153T 


33bH 


0.21 


S71W/G74D/I153T 


75li 


0.26 


S73W/G74D/I153T 


2MM 


0.77 


E104F/G74D/I153T 


61mli 


0.65 


E104W/G74D/I153T 


67aM 


0.26 


G74D/I153T 


iOOnM 


1. 00 




40nM 


1.44 



[0036] mmm 1 4 x>^pm^£- • t 7 xp^ 

T-X (Enterobacter aerogenes) fi5|5ltt7h77 7 £ —€ 

( e a - a p ) «tssi*ae? ©tBHtsBse?* 

^ALfcX->xU tT 7 • □UJM1 0 9£/i^fc5' — T 

E B - A P IdS^T-fS U V^gf£f£;£ti£|p]± 

WcS7 2F/G7 4D/ I 1 5 3 TO 3 OCD^SlC 
fflHftaS^EA-APicWA-rSCttLfco EB- 
APiEA-APff)75/ S?f3f :/P ? '5 2aBLAST£ 

jh/>t. 7^4y*yvi>rdfc%k-%m9\,zm? 0 eb- 

AP<7)Ser7 2/Gly7 4/lle1 5 3te. EA-APtC 
fcl/»TW\ Ala7 0/Gly7 2/1 lei 5 1 C 



tA^^n/tc ?CT\ A 7 0 F/G 72D/I 15 1 
T^SS E A- A P £Slfifc#iJ 1 0 telBizB L/cSSTf^! 

— r j ~y>m<o£.m*mmvi 1 2 ideat Ltc^mz^-o 

fco SSS^S 5 ICgVf o A 7 0 F/G 7 2D/I 151 
TfllE A- A Pti. S 7 2 F/G 7 4 D/ I 1 5 3 

t &mm e b - a p t mmo s'-^y-y ym^mm^ 

[0 0 3 7] 
«5] 





y-»ffi( g /di) 


EA-AP A72F/G74D/I153T 


13.1 


EB-AP S72F/G74D/I153T 


13. Z 
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[0038] @9(±E B-APitlVfP/^^ 

- • 7 7 XP^Xfi»i4*X:77'£-- tf (EA-A 
P) ©7 7 5y®iH5U7 7 5-<>^>h^^P^^BLAST 

■jH«BI— T*fttf*©S»&#, H— < TtSHtt© 

7 2fl©!8i (Ser7 2) (OffiB*. [7 2] 
?Lfc 0 E A-AP7Mf&-rS^Sl*Ala7 0?S«. 
[0 0 3 9] glffiflj 1 5 ^/l/JQT*.? • ^Ufl-fijfc&t 
tt*X7 7*- if (MM— A P) fi*G72D/l 1 5 

ix>*py9 Kp y :/;£T"©^faj£i5E£fOT LTMM-A 

p ©G72D/I i5iT-«asaf*flaeawb*sofc 0 msita 

fltiKK (;lJg40mg/ml) <!:. 25 (w/vJi) co*'Jx^U> 
•?'UP-;H 0 0 0, 25mlYI BSe£, 25mM DTT^-g tr125mM 
❖ x>«BBHEBE (pH4. 8) (£-*5pl ) % -> 

25 (w/vK) £D?HUX^UV^'J3-;H 0 0 0. 25mM 
Btfi. 25raM DTT^ra"C>125mM ^X^WHflBBi (pH4.8)50 

o/j i *aw-c tfc i?j:^<D±\,z : ^mmt)<m y £ ? 

lCjbvS-t»\ 20°CtcT»BL/co 2, 3 BflHUSAtffftt] 
U 1 HH8Hctt3ll3£Rrtg&*#* (0.4X0. 4x0. 3mm 
gjg) te^SL/co («) y#*©X«|§|»Rg«R-AXIS 

ik^-ffl^T. xiiiHisf^-^^jRitu «ea^«/t^ 

90.64A, b=119.74A. c=136. Ukf&itco WM' 
Il^bf'-»»?P hP>fifcW31fi6IHfiBL-6B 
±s 100KT\ 2.6A^««gx— ^^T'WIlJ/f^— 5f^;ll 

dt^^tlfco fCT\ StIEB-APffl6ift 
WiB&SSR^xJl/i: LTx ^P^Aamore^ffil^Ttt 
^Bft^lCjcVilflrfcflofco rotation searchtcjjl^ 
Ttil 0~3 AfrfStg©^— translation search 

igLfft\ 1 0~2.6A»»|gtCfe^T. RffiFO.197© 
^Sr/l/fcWfc. 01 lc5*Lfc5-D©SteSai CL y s 1 
13, A r g 1 2 0. Hi s148, A r g 1 8 K H 



i s 1 8 7)©CaJS?IS©!SII**6^Lfc. EB 

- a p commmT'&zM m-ap teaser, sttss 

HKO-r^T^K^iaffiMlfl 5 . E B - A P a)S#WJgfr s 
SUE LfcteBfcfc** o TV* d tfiMiSB*tifc. 

[0 0 4 0] 

[Sl6] 







G74D/I153T 3£ggflflHUP 


tm 


±« 


Lysll3 


Argl20 


11. 3A 


10. 4 A 


12. 6 A 




Hisl48 


12. 6A 


11. 3A 


13. 8A 




Argl81 


16. 3A 


14. 5A 


17. 4 A 




Hisl87 


12. 5A 


10. 7 A 


13. 8A 


Argl20 


Hisl48 


14.0 A 


12. 2A 


15. 2A 




Argl8i 


10. 9A 


9. 4 A 


11. 8A 




Hisl87 


6.1A 


4.5A 


6. 7A 


Hisl48 


Argi8i 


8. 9 A 


6. 7 A 


9.8A 




Hisl87 


10. zA 


8.8A 


U.OA 


Argl8I 


Hisl87 


5.4A 


4. 5 A 


6. 8A 



[0 0 4 1 ] mmmi 6 A72F, A72EfMi 
ALfc 1 0 5Sggg&gIi§y E B - A P (Ofm. JkXf V V 

mmm 1 1 iz^z. *<& k mm%i§.THttc s 1 1 f 

£«fcS14£SA6fcS 7 2 E££*s 1 O^ii^tl 
SEB-APlC«ALfco 10iIIifSiEB-A 
PlCfet^Ttt, Ser72tfA I a KB%SftTli«0> 
T\ mmiZte. A72FtA7 2Eil$»At5Ci: 
t%^o SF*SEB-AP*S*frSts M/St'bl 

0 sitfi^jnrt^. ctis 2 mco&mwzmmm 

1 oiciBjzfiLfcTjis (#«jHa»jiE(c«jsr*r7-r^ 

- itS 4 6 Lfco iB?"«CDiB5iJ#-5§ 7 7 ~ 8 2 ) 7? 
fBK Lfco P C R £J5l^ffiti^Sftg@i$2ISB&&£0> 

»s<t LTtt, i ommwsbMmmE b-apub?* 

^tr^XS FpEMP370 (#fcW9-37785-5§&$8. MMM 

i 9) ^fflL/co sic, mmmi nceaufcass? 

7 K^fo U >M*a*3ttW\ G74D/I 153Tt 

K8EB-AP«ffli^cttffl5' -■< /-sywt^j&m 

l^T«\ A7 2 F^StCcfcyfiTL/troicMU A7 2 
E^aicJ;y±SLL/co 

[0 0 4 2] 

»7] 





KmjS. 




A72F/l0iSSfS»^SM»* | 


9mM 


O.tl 




15mM 


2. 30 




40mM 


L44 



[0 0 4 3] HMflJI 7 A72F/10S1 
IEB-APMA72E/1 OSSffiftSaSSS? 
^WALfcXS/xUtT 7 -3UJ M109^ffll>/c5' - 



A7 2F/1 0S1I^ISSEB-APMA7 2E 



(15) 



#Pj! 2001-1 36984 



>«<0£Mlli*££M0y 1 2 KIB5E L/cjSjSTIto/cc [0044] 







A72F/105£fiB«&&£I 


13.9 


A72E/10SSB«^gg! 


! 13.9 




! 12.1 



[0 0 4 5] H)5S#I1 8 I 1 03D, T153 N3£g 

£Ha l/^hm e b - a p ®f^Bk Jktf v ywsmrz 

I 1 0 3D£Rlc!j:y % HftStlfc A s pi)V/-»I 
SfcilWBSfMl£-r3C£x £fc, T1 5 3 N£«lC 

&mm?z> z. t.tm 3 ©i^w:* y s^jnft, * c 

T\ G74D/M 5 3T^SSEB-APteCinecD 
S1**AU M03D/G74D/M53TtI 
SEB--AP<tG74D/l 1 5 3N^SSyEB-AP 



Zf^^f^-ltm 4 7 IC^ Lfc= BSFUftOSaifre 8 3 ~ 
8 8) TfNH-rscttLfc. Sic, Hffi#l1 1 disss 

/Co ^*«a9tc^-Tc U >®»314lis G7 4D/ 
I 1 5 3TIISE B-AP£/lWc<h*£>5' -</ 

tic, y^KWHKSttttttTLfc^ KmHifiT 
Ls < y 3/ > <h ©SSBittfl«iRi± Life c <h iflSfcSftfc. 

[0 0 4 6] 
[*9] 





Krai 




I103D/G74D/I153T 


SlmM 


0.09 


G74D/I153N 


38mM 


0. 18 


G74D/I153T 


lOOmM 


1.00 



[0 0 4 7] mmmi 9 Leu140£P he, G I lk L 

y s izw& Ltc&mm e b - a p <ofm. stf u ymm 

Leu140W\ Ser72frS1 0Att±IhT^5tf, ESS* 
<DZ'(i&l\&t&JI3&$tl3. lESli, IStH 6tt£t^ 

t y vwwstttfi^ A72E/10 g&s&tt 



lcaSA-r^iIi:«i:Lfco ens 3 8l©^Sf*€llfiSffll1 

» m 4 8 tc^ l/c„ mmmcom^mm 8 9 ~ 9 7 ) 
h Lfec p c r *m^%®m$^m&%mm,mm£(Dm 

SiLTtt, A72E/105S1IMISEB-AP 
ie?^tfe75X= K*«iLfc SIC SfflEfflli 1 

^Lfco $££«£1 Olt^to y>B8lE»S1tt4v G7 
4 0/ I 15 3TS^!EB-APm^ci:*©5' 
-yy-y 1 i: Lfcffl^attT^Lfeo 

[0 0 4 8] 

[*1 0] 







U >MHiMgtt- 


A72E/Ll40F/1033£m^SWX 


9mM 


1.66 


A72E/L140S/ 1 oagffif&ftSUKR 


78mM 


0.07 


A72E/L1 40E/1 Qgia®»SFg:g!#3t 


322mM 


0.16 


A72E/1 m&&immmBm 


15mM 


2. 30 



[0 0 4 9] L 1 4 O F*KfALfc£Sf*ttx KnUtf 
ftTLfco ffilC, L 1 4 O KStfL 1 4 O EgEStt, Km 

[O 0 5 0] 0 xv^nAy^— • T'xn-y* 

*x ifo 12010 mm%.mm**7 7>9— enmm 

J<DSS«B«l24|B«<7>X5'x U tT 7 



• =i y JM109/pENP1 10<7>l£eMttfr 6l>fP/W$- 

sun = ymmymxg. u ^mswcdt's 

y^iB5iJ«^Lfc«, X->x iJt7-3 'J M109/pENP1 
lO&xy^nM^- • 7»iny*7.IF012010fi3R(O» 
14* X X z -4f Se^^X-y i i)H7 0 'J JM109«5 



(16) 



4$ff§2 001-1 36984 



mww&m.(07 ~ ymmmtmmmcom^m^ 1 o izm 

**iSB35UT?**o ^hV1g/dK HSx+XO. 5g/d 
l&tf«»1g/dl*^Wr*SK«lg*ft (pH7.0) 50ml £50 
On) I JEP 7 5 X 3 tC Atl, 1 20°C lCT20#HMjn*Ha:» L 
fc„ CtUCXv'x U tT 7 • =1 U JM109/pENP110^— S# 
5»iU 30X?16l«BW4 3JMILfc. ig*jfc#S» 
'M*{Sttc*yfi1*£lHliKLfcB#£lOO m I ©lOOrtl'J 
ymtjWLK/Ky-py— (pH7.0) tcS>IU 4°CT'20 

^mmmi&t&m^fj^m^tmLtco 

KLT5F»ttiB»*ISft*s Jfeafitttii;&«'NKLfc. £ 
©«BW«Sttttljttlc30%l*Bl 1 3 lcflH»7'> : E=* 
ix^aao Lfc„ 3S»&#JSIlc <fc U £j* Lfc;*i&£|5§3c Lfc 
& ±»^tC60%lgfat>S:^ct;5tceifM7'>' : E-'j7A^ 

iifip^D Lfco £js LfcttiHHi&amc «fe y smk l. 
iooi«y ymti y 7 7»-i<:»»Lfc. ccoffigi 

jRjft*10(Wiy>K*y , >A/t*y , 7 7'— (pH7.0) 500ral 

tcs* L3mmm Ltcm. 20n*iy >»a wuiKv 7 ?- 

(pH7.0) Wffi-fbL/cDEAE-haM°-;l/650M*^A (cp 
3.0X10.0cm) tC^-v—^U 20mMU >B?*'J Vlx/K-y 
77- (pH7.0) T;5fc>tLfc 0 U >BME&j£ttl4J!6iy 
®»lc^-pfc©T\ SKB#£lHliKLfco dcDSe® 
»tC35%fiSS]«!:^^d;dlcKEM7 : '> : E-'>A=£^»P U 

z-n^isvomm^mTy^- v u&tstsum*) ym.11 y 

7Ul\v7i>- (pH7.0) WWbLWWH'a/^- 
/kfc^z* (<p3.0x7.0cm) tcq5#?-&fr.„ c;ri.:&35%iS 
ffi^620%|gfDU>^*y r i'Zx/<-y7y- (pH7.0) CD 

asttwaiifi^BB-psffl Lfco 3ttH#*ni4k lomiuy 

^'Jf^/h??- (pH6.0) 1 LlCttLiltfrLfc 
lOmUjy Vgtfjy ■7^/^:7 7'- (pH6.0) ?wt 
LfcCM~r-3/<C-;U -h=7U (cp3. 0x7. Ocm) lcq&#*-tJ: 
fco Ctl£OmMfr6300mM mt?J >) 7 ix^Sts >J yMt) 
WbJ\V7?— (pH6.0) ©iS^Wfc}IMfiJiBT;tlU 
Lfc 0 C<D5SttB#£jfca&fc 0 Ji(±©J*flH«:<fco7\ 'J 
>BM^^*iSri3K*^llSMHi;*<fc y«e«icisg 

16%©0lR*7?«35<gl«:fl!«Lfc„ £CDIfSgfIp a a(4. S 
D S - # y T 7 7 'J yl/T 7 = KWJK»»fc£^TJ§— ?S o 

fco #5lS»ffiliS£ d I tc ^yy'b-y i~>j?y/jK 
-tlr+y-tf- (Milligen/Biosearch) %±W\ 
Prosequencer 6625 (5 V^ry/zW^V'—f-^tiM) & 

m^z n m^nny s swsm*%m. Ltct z:zmvm<o 

SB9!I8# 9 8 tC^ Lfc 5 ®Sc7) N ^SffiCDT 7 5 y»E5"Jtf 

a^nrc. m»s»c7)N*^iii35ija©iH5us^i o 

©iB5>J©21 S@ COT 7 5 - >?SSfr 6 PjI^ LTl^fcfcA6, 

E5»j*©e$y#^ 1 o ics^ti^T 7 = y wmmmmw 

a cox 1 -/i/T 7 ^ - >as*To^y^ RiisfR&KBfc 
**ti^fccoi#^.enfco c<we*«fcy^»tt5&H 
cot 7 = ymmmitwiwm<Dmm^ i o ic^s-n^Ea) 

*s 7 7 5y^S-^1~2 2 8tC^#n^ffi5iJ-c:^^<!:# 



x.6tlfco 

[0 O 5 1 ] HSfe#!l2 1 l>fP/^^--7lPf 
*X IFO 12010 fi3teBrffiSfSfl»tt*X7 7'*-«a 

e?<o 7° p =e- * -i3$ijco^ic j: smRovaa 

IVfO/W^-'7lPnX IFO 12010fiJ|5^SS 

iB5U»»tcae?I^M^ Sic £ o tbmm#s w^s* 
SAL B9R5e8i«©iWinLfc^aafflfttt*X7 7'^- 

#H¥1 2-1 89226# W»I«©SI?»«3 IC TflMS L fc 7° 
5X = KpENPUO^ffl^fco *X^X = R4X>^PA' 
^^-•7lPm IFO 12010S3fe^SM^'tt*X7 
z^—tf^P-K-rSiSeT^tsWfil^Sa I It 
iftlPIIP^K p n I TtTiy tU*tl^1.6kbpD N ABrK"^. 
Sa I IStfKpn I T"t7J»TLfcpUC19 (SSJtttU) 
tCii^Lfcy^XS KDNA?*y, pENPUO^OS a 

i i - k p n i i . 6kb P d n a m^oyiSMmmtmnm 
<Dm&)m^9izm-$nzmwi?&Za 7*5x5 kd n a 

aPfimattSg^XaRa*y K (Quick Change site- 
directed mutagenesis kit) £ffll^fco DNA^M^. 
S (T 7 ^^ K/ W * ~> XfMiSt 7 s ; U394) 

r^fig Lfc^»WAffl* y =r* ? u*? kmuti7o (sb^ij 

«CDiB?US^9 9) „ MUT171 (iB5U»CJ)iB5'JS# 1 0 
0) , Sc^aiyi: LTpENPUO^ffl^TX h^^v^'-V 

7X5 h'D N A*ffl^T8S6lt* y ifi y t7 • 311 

jivnog (sasstts) *jg«iaftLfc. cn^ioo M g/ 

ml COT 7 V t?-> 'J >^ a L S3EiS*te±lr. Zf^—T^yV 

l, ^»«E^f*=&»fco mm.m&w& vtiw) sta 

Taq DyeDeoxy Terminator Cycle Sequencing K 

it {Tzf^* ?jw*'r=it))wm) *mi\ vyfi 

-BCD*;* *zT iWi- /K*P5>' 

- (J. Mol. Biol.) , ^143#. !0161H (1980) ) IZ 
foTffofc CCOcfcaicLTXV^P/^^- • 71 

p^x ifo i2oioaa?i63e»tt*x7 7'*— tf<D±» 

icffiH-rsJIUtyPt-^-EJiKO-l OliiicoiMSiH 
^AAAAATfrexi/i "J tT 7 • P V CDIacyp^E-^- 
P UTATAATt ^ ?*ftSE5Ul!:SS LfcSSSate?* 

^^5X5 K^pENP180<h^ Lfco 

[0 0 5 2] X->x y kZ • □ 'J J M109/pENP170R 
tfyp^— -I35UCO- 1 OW?^LftI6??# 
ALfcX->x 'J t? • P y J M109/pENP180^-T 7 >t°-> 
y>100/L/g/ral^a*t>LJgite50m I , Stf I PTGImM 
^•^SP L fc T 7 > b°-> y > 1 00 ju g/m I ^#fc L lg%50m I 
tC^n^tljgfflL. 37 <> CT-16B$F^iS*Lfco ^tt^tLCO 



(17) 



12 0 0 1-1 3 6 9 8 4 



?1@2fe»Lfc. tfnU>ln5g/dU &tRV ->X 8g/ 
dl^lOOmMffF^/^y^T'- (pH4.0) lcS«?U CtUC 
^tl^tKDfflft^fgjtaftfiST'lOOmg/dl cfed 
tC;i$DU pH£4.(Hd«J§L£:#;6s 30°CT-1B#P^JgiS* 
-S/co £fiKL/c5' — f/-»i©15Sl HC^Lfco 
</-»Sl>'5' ~ry-»iHi, Sii^#^Px-h^ 
77^- (HPLC) KJctK TIB©^#tCT^/rL 
3ft, 

ft^A : Cosmosil 5C18-AR (4.6x150mm) C^-*^< 

^Kffl:5mM ijyMt}VVlx/<>y 77- (pH 2.8) /y 
^y-;l/ = 95/5 



: 1.0ml/min 



: U V245nm 

X->x U fcT 7 • P U J M109/pENP170T1i IPTG^JiDT 5 
l±Stt*M£* N o/i:7b\ x->x U t7 • P U J M109/pEN 
P180t± IPTG^Jffl L% < Tt ml^Vk&Tjk Lfc„ Sfcv 
X~>x U t.7 7 • P U J M109/pENP180lilPTG^-^)!lD-r^) 

[0 0 5 3] 
[«1 11 





IPTG 




xsymU tr • n u 

JM109/pENPnO 




0.73 




3.09 


JM109/pENP!80 




2.86 


1 mM SfcUn 


3.3 7 



[oo5 4] mmm22 ^u^Rdtfi-^spntt 

©[RLhLfcXV^PM^- • 7lPf#a IFO 12010 
SlJjfc#J2 1 tCT*!ISLfcXVxPM^- • 7lPf* 

x ifo rimm^mmmm*^? 7 tfse^ita 

/fc. 75 /M?SBcD«^tix->x "J t7 • 7*7 7$H 
±£*5f § tH^^ll/cT 7 5 y B8»Sa>BJfc£ffl^t»: 

+ 7 h (Quick Change site-directed mutagenesis 
kit) €ffl^/£o D IM Apiil {TZT^-t 
XrAtigt?) 1/394) £fflf*TMUT180 (iB5Ua©i35"J 
S^l 0 1) fr5MUT521 (iB5"J*CDi35"JS^ 1 2 0) $ 

T'<D2oa^©^a»Affl?t- u p** * K*ftja l 

fco «IO©»Sa<LLTpENP17<k *fc^S»Affl*'J J 
K<h LTMUT180s MUT181£ffll^T7. h^£v> 

-vto^a hn-;ncseoT^a*lf ALiffc. wen 
3UJM109 cssittso sfl^snaftLfco cn^ioo 

/J g/m I © T 7 > t» U > £^ t> L S^*g*6_tte 7" b - 5 1 < 

MMCO^&t Taq DyeDeoxy Terminator Cycle Sequen 
cing Kit (Ty^-C FJW*<r=it])l>ttm) 

*>jar-s©*at (anurous© iz^m^tc. c 

CDcfc3lCLT153#at7)Xb7rx>?SK (ACC) JbMzU> 



SIS (TCC) tcS^Lfc^S»14*X7 7'^~tf^P 
X= K^pENP200t^&Lfc„ ^S*®ALfc7"^X~ 
SMMt JtW3ES£»A Lfco H^HlEMft: <fe t> U 5§ 

©T 7 = y ^iH^jf cot- = y mm mzfa ltvs. 
[0055] ^-ti^noaissBH** a 7 y £ — if ®e 

?££4J7*^A5 K«9AUfcx5/x U t T 7 • P U J 
M109/pENP180, I->iUt7-3UJ M109/pENP32 
0, X~>x "J k.T • P U J M109/pENP340, X->x U k 
7 • P U J M109/pENP410, I->iU tT 7 • P U J M10 
9/pENP510, Rt>x->x U k.7' • P U J M109/pENP520 
^7>t°->U>100/L/g/mlJ&t>' I P T G1mM=&^;&Li£ 
±fi50m I ICJSSU 37 ,! C-<?16B$P^ig«Lf£:o Bft*50m 
I CDIOOmM U 77- (pH7.0) U'.®;SL, 4°C 

B<7)iS*^^ 6 5Si&»«tlc «fe y Bft**i6s SaftS* 

*«^T'j f«te»fif!5tc33 w-s << y -> V <h ^T 7 y 5/ y 

[0056] J?7Lx7f->' K^<0 U >BM^Stt©iB!l]£ 

ofco ^B51lS©-ry^>XW:^7 , y-»s t°P'J>H 
^ r-U7A100/imol/mU ftlth^ZiW (pH4. 
0) lOO/iBol/nl&O^^teSJSjflt (1ml) TpH4.0, 



(18) 



mm 2 0 0 1 - 1 3 6 9 8 4 



30°Cl?10^J5f5^T-p/£:o 2NtBKZ00/i \*mu LTJ5 U >»^EJSU:fctt3<y->>;ftlf ^T'yS'S'flJJSffi 

7-r- (hplc) iccfcy, nfife«i2 1 tuD^mtr K*nssEsai»iRJi(^©4fflii©sais»jRtt-ry5/ 

/ -> v©jBJs*»b*-a:T y >ma»stt«3tt£ [0057] 

U Hanes-Woolf^P-y h ttf /«:?Mr 5*7/1/ 5>*- [Si 2] 
^-/U (Biochera. J.) v £26«» »1406R (1932)1 Kcfcy 





IB ¥\ 
# % 




^2 




MDT170 


99 


Ml 


30 


5'~CTT ACA GAT GAC TAT AAT GTG ACT AAA AAC 


MUTI71 


100 




30 


5 -GTT TTT AGT CAC ATT ATA GTC ATC TGT AAG 


MUTI80 


101 




33 


5*-TCT ACC GGT TGG GCA TCC GCG CTG GTA CTG GCG 


MUT181 


102 




33 


5'-CGC CAG TAC CAG CGC GGA TGC CCA ACC GGT AGA 


MUT300 


103 


t>>t 


33 


5'-TCC GGC CAT ACC TCT TCC GGT TGG GCA TCC GCG 


MUT301 


104 


7>ft>* 


33 


S'-CGC GGA TGC CCA ACC GGA AGA GGT ATG GCC GGA 


MUT310 


105 




33 


6*-GAT GCT GAC CTG GCC GTT GGC GAC GTC GCG AAT 


MUT311 


106 




33 


5'~ATT CGC GAC GTC GCC AAC GGC CAG GTC AGC ATC 


MUT320 


107 




33 


5'-CTG ACA AAT ATG ATT CTG GAT GCC GGC GAT CTG 


MUT321 


108 




33 


5'-CAG ATC GCC GGC ATC CAG AAT CAT ATT TGT CAG 


MUT330 


109 


tn 


33 


5'-GAT GCT GAC CTG GCC ATG GGC GAC GTC GCG AAT 


MUT331 


110 




33 


5'~ATT CGC GAC GTC GCC CAT GGC CAG GTC AGC ATC 


MUT340 


111 


in 


33 


5'-CTG ACA AAT ATG ATT CAG GAT GCC GGC GAT CTG 


MUT341 


112 


7>ft>X 


33 


5'-CAG ATC GCC GGC ATC CTG AAT CAT ATT TGT CAG 


MUT400 


113 




33 


5*-TCC GGC CAT ACC TCT GCT GGT TGG GCA TCC GCG 


MUT401 


114 




33 


5'-CGC GGA TGC CCA ACC AGC AGA GGT ATG GCC GGA 


MUT500 


115 


m 


33 


5*~TCC GGC CAT ACC TCT GGC GGT TGG GCA TCC GCG 


MUT501 


116 




133" 


5'-CGC GGA TGC CCA ACC GCC AGA GGT ATG GCC GGA 


MUT51D 


117 




33 


5'-GAT GCT GAC CTG GCC GM GGC GAC GTC GCG AAT 


MUT5U 


118 


7>ft>* 


33 


5'-ATT CGC GAC GTC GCC TTC GGC CAG GTC AGC ATC 


MUT520 


119 




33 


5'-GAT GCT GAC CTG GCC AAA GGC GAC GTC GCG AAT 


MUT5 21 


120 




33 


5' -ATT CGC GAC GTC GCC TTT GGC CAG GTC AGC ATC 



[0 0 5 8] 



mi 3] 



ft H 2 0 0 1 



- 1 3 6 9 8 4 



7^5 H* 








PENP180 






eiL(CTG)— Q(CAG) 

63A<GCT)-*Q(CAG) 

64E(GAA)-*A(GCA) 

67N(AAC)-*D(GAC) 

69S(AGC)-~*A(GCC) 

72G(GGC)~*D(GAC) 

133T(ACC)-*-K(AAA) 

134E(GAG)~*D(GAC) 


PENP200 


PENP130 


MUT180.MUT181 


61L{CTG)-*Q(CAG) 

63A(GCT)~*Q(CAG) 

64E(GAA)~*A(GCA) 

67N(AAC)~>D(GAC) 

69S(AGC)— A(GCC) 

72G(GGC)^D(GAC) 

133T(ACC)~>K(AAA) 

134E(GAG)-*D(GAC) 

151T(ACC)-^S(TCC) 


PENP300 


PENP200 


MUT300,MUT301 


61L(CTG)-*Q(CAG) 

64E<GAA)-*A(GCA) 

67N(AAC)-^D(GAQ 

69S(AGC)-*A(GCC) 

72G(GGC)-*D(GAC) 

133T(ACC)-*K(AAA) 

I34E(GAG)-> D(GAC) 

151I(ATC)-*T(ACC) 

149T(ACC)-*S(TCC) 

151T(ACC)^S(TCC) 


pEN?310 


PENP300 


MUT310,MUT311 


61L(CTG)->Q(CAG) 

63A(GCT)-»Q(CAG) 

64E^GAAWACnnA^ 

67N(AAC)-*D(GAC) 

69S(AGQ-*A(GCO 

70A(GCC)-*V(GTT) 

72G(GGC)-*D(GAC) 

133T(ACC)-^K(AAA) 

134E(GAG)-*D(GAC) 

151I(ATQ-*T(ACC) 

149T(ACC)— S(TCC) 

151T(ACC)-*S<TCC) 


pENP320 


PENP310 


MUT320,MUT321 


61L(CTG)->Q(CAG) 
63A(GCT)-*Q(CAG) 
64E(GAA)-*A(GCA) 
67N(AAC)-VD(GAC) 



[00 59] [§114] 



m m 2 0 0 1 - 1 3 6 9 8 4 









69S(AGQ-*A(GCG) 

70A(GGC)-*V(GTT) 

72G(GGQ— D(GAC) 

102E(GAG)^L(CTG) 

133T(ACG)»*K(AAA) 

134E(GAG)-*D(GAC) 

149T(ACC)-~*S(TCC) 

151T(ACQ-*S(TCC) 


PENP330 


PENP300 


MUT330.MUT331 


61L(CTG)-*Q(CAG) 

OOA^U Vsl) — ♦'V^^AVJr ) 

64E(GAA)-*A(GCA) 

67N(AAC)-D(GAQ 

69S(AGC)-*A(GCC) 

70A(GCC)-*M(ATG) 

72G(GGC)-*D(GAC) 

133T(ACC)~*K(AAA) 

134E(GAG)->D(GAC) 

149T(ACC)~~*S(TCC) 

15 1T(ACC)-*S(TCC) 


PBNP340 


PENP33G 


MUT340,MUT341 


61L(CTG)-*Q(CAG) 
63A(GCT)->Q(CAG) 

67N(AAC)~*D<GAC) 

69S(AGC)-»A(GCC) 

70A(GCC)-*V(GTD 

72G<GGQ-*D(GAC) 

102E(GAG)-*Q(CAG) 

133T(ACC)^K(AAA) 

134E(GAG)-*D(GAC) 

149T(ACC)-*S(TCC) 

151T(ACC)-*S(TCC> 


PENP400 


PENP200 


MUT400, MUT401 


63A(GCT)-*Q(CAG) 

64E(GAA)->A(GCA) 

67N(AAC)-D(GAC) 

69S(AGQ^A(GCC) 

72G(GGC)—D(GAC) 

133T(ACC)-*K(AAA) 

134E(GAG)-*D(GAC) 

149T(ACC)->A(GCT) 

151T(ACC)-->S(TCC) 


PENP410 


PENP400 


MUT310,MUT311 


61L(CTG)-*Q(CAG) 
63A(GCT)-*Q(CAG) 
64E(GAA)-*A(GCA) 
67N(AAO— D(GAC) 
69S(AGC)-*A(GCC) 
70A(GCC)-*V(GTT) 
72G(GGC)~>D(GAC) 



[0060] [S15] 



(21) 
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133T(ACC)-^K(AAA) 
134E(GAG)-*D(GAC) 
149T(ACC)-*A(GCT) 
151T(ACQ-*»S(TCC) 


PENP500 


DENP200 


mUl DUu, mill DUl 


6 lii(GTG)~-^Q(CAG) 

63A(GCT)-*Q(CAG) 

64E(GAA)~*A(GCA) 

67N(AAC)-*D(GAC) 

69S(AGC)^A(GCC) 

72G(GGC)->D(GAC) 

133T(ACC)--*K(AAA) 

134E(GAG)-»D(GAC) 

149T(ACC)-*.G(GGC) 

151T(ACC)~^S(TCC) 


PBKP510 


pENPSOO 


MUT510,MUT511 


61L(CTG)-*Q(CAG) 

63A(GCT)-*>Q(CAG) 

64E(GAA)-^A(GCA) 

67N(AAC)->D<GAC) 

69S(AGQ~-*A<GCC) 

70A(GCC)-*E(GAA) 

72G(GGC)-*D(GAC) 

133T(ACQ-*K(AAA) 

134E(GAG)-*D(GAC) 

149T(ACC)^G(GGC) 

151T(ACC)-^S(TCO 


PEKP520 


PENP500 


MUT520, MUT521 


61L(CTG)~>Q(CAG) 

64E(GAA)-^A(GCA) 

67NCAAQ-*D(GAC) 

69S(AGC)-*A(GCC) 

70A(GCC)— K(AAA) 

72G(GGC)~*D(GAC) 

133T(ACC)^K(AAA) 

134E(GAG)-*D(GAC) 

149T(ACC)-*G(GGC) 

151T(ACC)^S(TCC) 



[006 1] K16] 















irz> Km fit 










(rail) 




(niM) 


©«««tt 


PBSP180 


4 0 


1. 0 


4 0 


X. 0 


PBHP32Q 


1 9 


1. 9 


4. 6 


1. 5 


PBHP340 


1 9 


1. 4 


5. 1 


1. 3 


PENP410 


1 8 


1. 0 


4. 9 


0.7 0 


PBNPB10 


1 7 


0.5 5 


4. 0 


0.3 9 


PENP520 


4 6 


0.6 3 


4- 4 


0.2 1 



[oo62] mmm 23 vrs -»iditr zmmfen 

m±Lfcny : Ta/^9— • Tunftt ifo 12010 
ftaepHasEsaiiett* x 7 7 * — m&^m ask £ 3 

X5 FSiALfclfi U fcj 7 • H'J J M109/pENP18 
0, X->i U t7» • =1 'J J M109/pENP320. X->i U fc 
7-3'JJ M109/pENP340 s X~>i U by 7 • □ 'J J M10 
9/pENP410, I->iiJk7 0'JJ M109/pENP510. S 
tfH-SJL y t7 • =1U J M109/pENP520S-7 7 >t:°i/y > 



lOO/ug/mlSO-' I P T G1mM£#t) Lig*ti50m I tcjgg 
U 37°C-?16^ig«Lfco epy^SSIOg/dk 
BFW12-189226^fgcD^fife^J 1 <t|S)«Klll« Lfc|»5$ 
^7/-»6. 6g/d I =£ 1 00m M VHR/ \>7 7- (pH4. 5) 
Kj§fi¥U CtltC^tL^tlCDa^^lgj^S^fifiT'lOO 
mg/dl£fc«J:3lcaajnU pH£4. 5teS#i# LfctfSx 3 
5*CZ , 12«FlBJ5JS*-B:fco 3EJ5gLfc5' -^'7rj«©I 

a Lfcaii^-rtifc«ii*T^^x->x y tT 7 • □ y j 

M 109/pENP180{r.J±^T^®tt^[Rl± U 
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[0 0 6 3] 



[SI 7] 



it W 




x^iU bT • rr U 
JMI09/PENP180 , 


9.9 0 


!S/i'Jb7 • 3 U 
JM109/pERP320 


10.4 


X5/xU h70»J 
JM109/PBHP840 


10.2 


XyxU t7 0'J 
JM109/DESP410 


11.1 


XyxU t7 • a U 
JMt09/pENP6I0 


11.0 


I'>i>J t7-3U 
JM109/pBNP520 


10.5 



[0 0 6 4] 

us* * utts/ k- 5 - - «j >m^mmm. ms^com 

<;110>; Ajinomoto Co., Inc 
<;120>; ^SM^U^v'K 



[0066] 



[0 0 6 5] 

vsmm 



<;130>; SSS^ 1-000804-1 

<;141>; 2000-09-03 
<;150>; JP 11-249545 
<;151>; 1999-09-03 

<;i60>; 

<;170>; Patent In Ver. 2.0 

<;210>; 1 

<;2ii>; 1225 

<;212>; DNA 

<;213>; Escherichia blattae 

<;220>; 
<;22i>; cds 

<;222>; (331).. (1077) 

<;400>; i 

ctgcaggcga aaggcaatgt ggtggccggt gagacggcac tctacgagat taaggataag 60 
taactatcca ttattacagg taacagcatt gctcctgagt gtgatgtcat acctgagcgg 120 
cgcgggggtt ccccgggccg ctttttttta tggggctgcg gtgaggagcg ttatctgctg 180 
gccctgtttg tgcaacaaac gcttttattg tgtaattttt gtgacgtata tcaggttttt 240 
aagcaccctg tggcgctcat actggcaacc tgttgatatt aagcaacact cttcactcac 300 
ggaattaaca cgcacagtaa aggtatacgc atg aaa aaa cgt gtt ctg gca gtt 354 

Met Lys Lys Arg Val Leu Ala Val 
1 5 

tgt ttt gcc gca ttg ttc tct tct cag gcc ctg gcg ctg gtc get acc 402 
Cys Phe Ala Ala Leu Phe Ser Ser Gin Ala Leu Ala Leu Val Ala Thr 

10 15 20 

ggc aac gac act acc acg aaa ccg gat etc tac tac etc aag aac agt 450 
Gly Asn Asp Thr Thr Thr Lys Pro Asp Leu Tyr Tyr Leu Lys Asn Ser 
25 30 35 40 



(23) 



#12001-1 3 6 9 8 4 



gaa gcc att aac age ctg gcg ctg ttg ccg cca cca ccg gcg gtg ggc 498 
Glu Ala He Asn Ser Leu Ala Leu Leu Pro Pro Pro Pro Ala Val Gly 

45 50 55 

tec att gcg ttt etc aac gat cag gcc atg tat gaa cag ggg cgc ctg 546 
Ser lie Ala Phe Leu Asn Asp Gin Ala Met Tyr Glu Gin Gly Arg Leu 

60 65 70 

ctg cgc aac acc gaa cgc ggt aag ctg gcg gcg gaa gat gca aac ctg 594 
Leu Arg Asn Thr Glu Arg Gly Lys Leu Ala Ala Glu Asp Ala Asn Leu 

75 80 85 

age agt ggc ggg gtg gcg aat get ttc tee ggc gcg ttt ggt age ccg 642 
Ser Ser Gly Gly Val Ala Asn Ala Phe Ser Gly Ala Phe Gly Ser Pro 

90 95 100 

ate ace gaa aaa gac gcc ccg gcg ctg cat aaa tta ctg acc aat atg 690 
lie Thr Glu Lys Asp Ala Pro Ala Leu His Lys Leu Leu Thr Asn Met 
105 110 115 120 

att gag gac gcc ggg gat ctg gcg ace cgc age gcg aaa gat cac tat 738 
lie Glu Asp Ala Gly Asp Leu Ala Thr Arg Ser Ala Lys Asp His Tyr 

125 130 135 

atg cgc att cgt ccg ttc gcg ttt tat ggg gtc tct acc tgt aat acc 786 
Met Arg lie Arg Pro Phe Ala Phe Tyr Gly Val Ser Thr Cys Asn Thr 

140 145 150 

acc gag cag gac aaa ctg tee aaa aat ggc tct tat ccg tec ggg cat 834 
Thr Giu Gin Asp Lys Leu Ser Lys Asn Gly Ser Tyr Pro Ser Gly His 

155 160 165 

acc tct ate ggc tgg get act gcg ctg gtg ctg gca gag ate aac cct 882 
Thr Ser lie Gly Trp Ala Thr Ala Leu Val Leu Ala Glu Me Asn Pro 

170 175 180 

cag cgc cag aac gag ate ctg aaa cgc ggt tat gag ctg ggc cag age 930 
Gin Arg Gin Asn Glu Me Leu Lys Arg Gly Tyr Glu Leu Gly Gin Ser 
185 190 195 200 

egg gtg att tgc ggc tac cac tgg cag agt gat gtg gat gcc gcg egg 978 
Arg Val He Cys Gly Tyr His Trp Gin Ser Asp Val Asp Ala Ala Arg 

205 210 215 

gta gtg gga tct gcc gtt gtg gcg acc ctg cat acc aac ccg gcg ttc 1026 
Val Val Gly Ser Ala Val Val Ala Thr Leu His Thr Asn Pro Ala Phe 

220 225 230 

cag cag cag ttg cag aaa gcg aag gcc gaa ttc gee cag cat cag aag 1074 
Gin Gin Gin Leu Gin Lys Ala Lys Ala Glu Phe Ala Gin His Gin Lys 

235 240 245 

aaa taatcctgac taccgccttg ecttgeaggg cggtagtggt ttccactggc 1127 
Lys 

cccgattcgc tattcccaca gtaataatga eggtatatga ttttgtgcaa cgaaaaggtt 1187 
gtgtcacgcc acagcttata agatcatgtg ccgttaac 1225 

[00 6 7] 

<;2io>; 2 
<;211>; 249 
<;212>; prt 

<;213>; Escherichia blattae 
<;400>; 2 

Met Lys Lys Arg Val Leu Ala Val Cys Phe Ala Ala Leu Phe Ser Ser 



mm 2001 



- 1 3 6 9 8 4 



[0 0 6 8] 



1 5 10 15 

Gin Ala Leu Ala Leu Val Ala Thr Gly Asn Asp Thr Thr Thr Lys Pro 

20 25 30 

Asp Leu Tyr Tyr Leu Lys Asn Ser Glu Ala Me Asn Ser Leu Ala Leu 

35 40 45 

Leu Pro Pro Pro Pro Ala Val Gly Ser lie Ala Phe Leu Asn Asp Gin 

50 55 60 

Ala Met Tyr Glu Gin Gly Arg Leu Leu Arg Asn Thr Glu Arg Gly Lys 
65 70 75 80 

Leu Ala Ala Glu Asp Ala Asn Leu Ser Ser Gly Gly Val Ala Asn Ala 

85 90 95 

Phe Ser Gly Ala Phe Gly Ser Pro Me Thr Glu Lys Asp Ala Pro Ala 

100 105 110 

Leu His Lys Leu Leu Thr Asn Met Me Glu Asp Ala Gly Asp Leu Ala 

115 120 125 

Thr Arg Ser Ala Lys Asp His Tyr Met Arg Me Arg Pro Phe Ala Phe 

130 135 140 

Tyr Gly Val Ser Thr Cys Asn Thr Thr Glu Gin Asp Lys Leu Ser Lys 
145 150 155 160 

Asn Gly Ser Tyr Pro Ser Gly His Thr Ser Me Gly Trp Ala Thr Ala 

165 170 175 

Leu Val Leu Ala Glu Me Asn Pro Gin Arg Gin Asn Glu Me Leu Lys 

180 185 190 

Arg Gly Tyr Glu Leu Gly Gin Ser Arg Val Me Cys Gly Tyr His Trp 

195 200 205 

Gin Ser Asp Val Asp Ala Ala Arg Val Val Gly Ser Ala Val Val Ala 

210 215 220 

Thr Leu His Thr Asn Pro Ala Phe Gin Gin Gin Leu Gin Lys Ala Lys 
225 230 235 240 

Ala Glu Phe Ala Gin His Gin Lys Lys 
245 

<;2io>; 3 
<;2ii>; 1344 
<;212>; DNA 

<;213>; Morganella morganii 

<;220>; 

<;221>; CDS 

<;222>; (316).. (1062) 

<;400>; 3 

gaattccgga aaatttcatt cattttaatt gttaagaata tgctggcaaa aacaaaaccc 60 
aatgctttat attttcttat aatatctgtg tgttatcttt ttcaatacta tcggtcaggt 120 
cttatttatc cgttcgttaa caaaagccat gctgtttctg tcaaattatc tgaaaatcat 180 
catcaaaaat acttacctgt cttccgtctg tttcgtcaca cttttttgaa agagttaaca 240 
tcaatttgca tctctccgcc ctacactggc agacaggttt ctgagtaata ctgttgtatc 300 
tgataaggag atgtc atg aag aag aat att ate gec ggt tgt ctg ttc tea 351 
Met Lys Lys Asn Me Me Ala Gly Cys Leu Phe Ser 
1 5 10 

ctg ttt tec ctt tec gcg ctg gec gcg ate ccg gcg ggc aac gat gec 399 
Leu Phe Ser Leu Ser Ala Leu Ala Ala Me Pro Ala Gly Asn Asp Ala 



4$H 2001-136984 



15 20 25 



[0069] 



447 



495 



543 



591 



639 



687 



735 



783 



831 



879 



927 



975 



1023 



1072 



240 245 
gatatctggt cagggcagtg caatatctgc cctgaaatcc ctgtttattc ccacatccag 1132 
cggtcttccc gatcccagcc ttttgttttc atgcagctgt agaaatagcg gttgcggctg 1192 
tcttcattca catccatcac ataactttcc gttaccggtg tctgctcttt gtaggttttg 1252 
ctgttaccgc agtcatcgtc ttttttgcag cgtttctcca catcccgcat cacactgcgc 1312 
tgagcaactt catttttcac cggataaagc tt 1344 

<;210>; 4 



acc 


acc 


aag 


ccg 


gat 


tta 


tat 


tat 


ctg 


aaa 


aat gaa cag 


get 


ate 


gac 


Thr 


Thr 


Lys 


Pro 


Asp 


Leu 


Tyr 


Tyr 


Leu 


Lys 


Asn Glu Gin 


Ala 


He 


Asp 




30 










35 








40 








age 


ctg 


aaa 


ctg 


tta 


ccg 


cca 


ccg 


ccg 


gaa 


gtc ggc agt 


att 


cag 


ttt 


Ser 


Leu 


Lys 


Leu 


Leu 


Pro 


Pro 


Pro 


Pro 


Glu 


Val Gly Ser 


He 


Gin 


Phe 


45 










50 










55 






60 


tta 


aat 


gat 


cag 


gca 


atg 


tat 


gag 


aaa 


ggc 


cgt atg ctg 


cgc 


aat 


acc 


Leu 


Asn 


Asp 


Gin 


Ala 


Met 


Tyr 


Glu 


Lys 


Giy 


Arg Met Leu 


Arg 


Asn 


Thr 










65 










70 






75 




gag 


cgc 


gg a 


aaa 


cag 


gca 


cag 


gca 


gat 


get 


gac ctg gee 


gca 


ggg 


ggt 


Giu 


Arg 


Gly 


Lys 


Gin 


Ala 


Gin 


Ala 


Asp 


Ala 


Asp Leu Ala 


Ala 


Gly 


Gly 








80 










85 






90 






gtg 


gca 


acc 


gca 


ttt 


tea 


ggg 


gca 


ttc 


ggc 


tat ccg ata 


acc 


gaa 


aaa 


Val 


Ala 


Thr 


Ala 


Phe 


Ser 


Gly 


Ala 


Phe 


Giy 


Tyr Pro I le 


Thr 


Giu 


Lys 






95 










100 






105 








gac 


tct 


ccg 


gag 


ctg 


tat 


aaa 


ctg 


ctg 


acc 


aat atg att 


gag 


gat 


gee 


Asp 


Ser 


Pro 


Glu 


Leu 


Tyr 


Lys 


Leu 


Leu 


Thr 


Asn Met He 


Glu 


Asp 


Ala 




110 










115 








120 








ggt 


gat 


ctt 


gec 


acc 


cgc 


tec 


gee 


aaa 


gaa 


cat tac atg 


cgc 


ate 


egg 


Gly 


Asp 


Leu 


Ala 


Thr 


Arg 


Ser 


Ala 


Lys 


Glu 


His Tyr Met 


Arg 


He 


Arg 


125 










130 










135 






140 


ccg 


ttt 


gcg 


ttt 


tae 


ggc 


aca 


gaa 


ace 


tgt 


aat acc aaa 


gat 


cag 


aaa 


Pro 


Phe 


Ala 


Phe 


Tyr 


Gly 


Thr 


Glu 


Thr 


Cys 


Asn Thr Lys 


Asp 


Gin 


Lys 










145 










150 






155 




aaa 


etc 


tec 


acc 


aac 


gga 


tct 


tac 


ccg 


tea 


ggt cat acg 


tct 


ate 


ggc 


Lys 


Leu 


Ser 


Thr 


Asn 


Gly 


Ser 


Tyr 


Pro 


Ser 


Gly His Thr 


Ser 


lie 


Gly 








160 










165 






170 






tgg 


gca 


acc 


gca 


ctg 


gtg 


ctg 


gcg 


gaa 


gtg 


aac ccg gca 


aat 


cag 


gat 


Trp 


Ala 


Thr 


Ala 


Leu 


Val 


Leu 


Ala 


Glu 


Val 


Asn Pro Ala 


Asn 


Gin 


Asp 






175 










180 






185 








gcg 


att 


ctg 


gaa 


egg 


ggt 


tat 


cag 


etc 


gga 


cag age egg 


gtg 


att 


tge 


Ala 


Me 


Leu 


Glu 


Arg 


Gly 


Tyr 


Gin 


Leu 


Gly 


Gin Ser Arg 


Val 


He 


Cys 




190 










195 








200 








ggc 


tat 


cac 


tgg 


cag 


agt 


gat 


gtg 


gat 


gec 


gcg egg att 


gtc 


ggt 


tea 


Giy 


Tyr 


His 


Trp 


Gin 


Ser 


Asp 


Val 


Asp 


Ala 


Ala Arg 1 le 


Val 


Gly 


Ser 


205 










210 










215 






220 


gec 


get 


gtc 


gcg 


aca 


tta 


cat 


tec 


gat 


ccg 


gca ttt cag 


gcg 


cag 


tta 


Ala 


Ala 


Val 


Ala 


Thr 


Leu 


His 


Ser 


Asp 


Pro 


Ala Phe Gin 


Ala 


Gin 


Leu 










225 










230 






235 




gcg 


aaa 


gec 


aaa 


cag 


gaa 


ttt 


gca 


caa 


aaa 


tea cag aaa 


taaaagcagt 


Ala 


Lys 


Ala 


Lys 


Gin 


Giu 


Phe 


Ala 


Gin 


Lys 


Ser Gin Lys 
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<;211>; 249 
<;212>; prt 

<;213>; Morganella morganii 
<;400>; 4 

Met Lys Lys Asn lie He Ala Gly Cys Leu Phe Ser Leu Phe Ser Leu 

15 10 15 

Ser Ala Leu Ala Ala lie Pro Ala Gly Asn Asp Ala Thr Thr Lys Pro 

20 25 30 

Asp Leu Tyr Tyr Leu Lys Asn Glu Gin Ala lie Asp Ser Leu Lys Leu 

35 40 45 

Leu Pro Pro Pro Pro Glu Val Gly Ser lie Gin Phe Leu Asn Asp Gin 

50 55 60 

Ala Met Tyr Glu Lys Gly Arg Met Leu Arg Asn Thr Glu Arg Gly Lys 
65 70 75 80 

Gin Ala Gin Ala Asp Ala Asp Leu Ala Ala Gly Gly Val Ala Thr Ala 

85 90 95 

Phe Ser Gly Ala Phe Gly Tyr Pro lie Thr Glu Lys Asp Ser Pro Glu 

100 105 110 

Leu Tyr Lys Leu Leu Thr Asn Met Me Glu Asp Ala Gly Asp Leu Ala 

115 120 125 

Thr Arg Ser Ala Lys Glu His Tyr Met Arg Me Arg Pro Phe Ala Phe 

130 135 140 

Tyr Gly Thr Glu Thr Cys Asn Thr Lys Asp Gin Lys Lys Leu Ser Thr 
145 150 155 160 

Asn Gly Ser Tyr Pro Ser Gly His Thr Ser lie Gly Trp Ala Thr Ala 

165 170 175 

Leu Val Leu Ala Glu Val Asn Pro Ala Asn Gin Asp Ala Me Leu Glu 

180 185 190 

Arg Gly Tyr Gin Leu Gly Gin Ser Arg Val Me Cys Gly Tyr His Trp 

195 200 205 

Gin Ser Asp Val Asp Ala Ala Arg Me Val Gly Ser Ala Ala Val Ala 

210 215 220 

Thr Leu His Ser Asp Pro Ala Phe Gin Ala Gin Leu Ala Lys Ala Lys 
225 230 235 240 

Gin Glu Phe Ala Gin Lys Ser Gin Lys 
245 

<;2io>; 5 
<;211>; 991 

<;212>; DNA 

<;213>; Salmonella typhimur ium 

<;220>; 
<;22i>; cds 

<;222>; (132).. (827) 

<;400>; 5 

cagtccggta tggacagacg ataatgccag gcgcagcgtc ctgctttttt acctgtatgt 60 

tgaataacca ttgcaataaa tcattatagg attacatctg tttattattg cctgatccgg 120 

agtgagtctt t atg aaa agt cgt tat tta gta ttt ttt eta cca ctg ate 170 

Met Lys Ser Arg Tyr Leu Val Phe Phe Leu Pro Leu Me 
1 5 10 



(27) 



mm 2001-1 36984 



[007 1] 



gta get aaa tat aca tea gca gaa aca gtg caa ccc ttt cat tct cct 218 

Va! Ala Lys Tyr Thr Ser Ala Glu Thr Val Gin Pro Phe His Ser Pro 

15 20 25 

gaa gaa tea gtg aac agt cag ttc tac tta cca cca ccg cca ggt aat 266 

Glu Glu Ser Val Asn Ser Gin Phe Tyr Leu Pro Pro Pro Pro Gly Asn 

30 35 40 45 

gat gat ccg get tac cgc tat gat aag gag get tat ttt aag ggc tat 314 

Asp Asp Pro Ala Tyr Arg Tyr Asp Lys Glu Ala Tyr Phe Lys Gly Tyr 

50 55 60 

gcg ata aag ggt tec ccg cga tgg aaa caa get get gag gat gca gat 362 

Ala lie Lys Gly Ser Pro Arg Trp Lys Gin Ala Ala Glu Asp Ala Asp 

65 70 75 

gta age gtg gaa aat ata gee aga ata ttc teg cca gta gtg ggt get 410 

Val Ser Val Glu Asn Me Ala Arg lie Phe Ser Pro Val Val Gly Ala 

80 85 90 

aaa att aac ccc aaa gat acg cca gaa acc tgg aat atg tta aag aat 458 

Lys Me Asn Pro Lys Asp Thr Pro Glu Thr Trp Asn Met Leu Lys Asn 

95 100 105 

ctt ctg aca atg ggc ggc tac tac get act get teg gca aaa aaa tat 506 

Leu Leu Thr Met Gly Gly Tyr Tyr Ala Thr Ala Ser Ala Lys Lys Tyr 

110 115 120 125 

tat atg cgt acc cgc ccc ttt gtc tta ttt aat cat tec acc tgc egt 554 

Tyr Met Arg Thr Arg Pro Phe Val Leu Phe Asn His Ser Thr Cys Arg 

130 135 140 

cct gaa gat gag aat act ttg cga aaa aat ggc tct tac cct tec ggg 602 

Pro Glu Asp Glu Asn Thr Leu Arg Lys Asn Gly Ser Tyr Pro Ser Gly 

145 150 155 

cat act get tat ggt aca ctt ctg gca tta gta tta tec gag gec aga 650 

His Thr Ala Tyr Gly Thr Leu Leu Ala Leu Val Leu Ser Glu Ala Arg 

160 165 170 

ccg gaa cgc gcg cag gag etc gec aga cgc gga tgg gag ttc ggg caa 698 

Pro Glu Arg Ala Gin Glu Leu Ala Arg Arg Gly Trp Glu Phe Gly Gin 

175 180 185 

age aga gtg ata tgc ggt get cac tgg caa age gat gtt gat get ggc 746 

Ser Arg Val Me Cys Gly Ala His Trp Gin Ser Asp Val Asp Ala Gly 

190 195 200 205 

cgt tat gtg gga gca gta gag ttt gca aga ctg caa aca ate ccg get 794 

Arg Tyr Val Gly Ala Val Glu Phe Ala Arg Leu Gin Thr Me Pro Ala 

210 215 220 

ttt cag aag tea ctg gca aaa tec gtg agg age tgaacgacaa aaataattta 847 
Phe Gin Lys Ser Leu Ala Lys Ser Val Arg Ser 

225 230 

ttgagtaaag aagateaccc caaacttaat tactgaaggt gaaagtcttc ccgcaaactg 907 

gccacagcaa atgaaaggaa gtgcaactgc gtaggggegg ccgggcgtgg agaatgeett 967 

tggtttcccc gattegcatg aatt 991 

<;210>; 6 
<;211>; 232 

<;212>; prt 

<;213>; Salmonella typhimurium 



mm 2001 



- 1 3 6 9 8 4 



[0072] 



<;400>; 6 

Met Lys Ser Arg Tyr Leu Val Phe Phe Leu Pro Leu lie Val Ala Lys 

15 10 15 

Tyr Thr Ser Ala Glu Thr Val Gin Pro Phe His Ser Pro Glu Glu Ser 

20 25 30 

Val Asn Ser Gin Phe Tyr Leu Pro Pro Pro Pro Gly Asn Asp Asp Pro 

35 40 45 

Ala Tyr Arg Tyr Asp Lys Glu Ala Tyr Phe Lys Gly Tyr Ala lie Lys 

50 55 60 

Gly Ser Pro Arg Trp Lys Gin Ala Ala Glu Asp Ala Asp Val Ser Val 
65 70 75 80 

Glu Asn lie Ala Arg Me Phe Ser Pro Val Val Gly Ala Lys Me Asn 

85 90 95 

Pro Lys Asp Thr Pro Glu Thr Trp Asn Met Leu Lys Asn Leu Leu Thr 

100 105 110 

Met Gly Gly Tyr Tyr Ala Thr Ala Ser Ala Lys Lys Tyr Tyr Met Arg 

115 120 125 

Thr Arg Pro Phe Val Leu Phe Asn His Ser Thr Cys Arg Pro Glu Asp 

130 135 140 

Glu Asn Thr Leu Arg Lys Asn Gly Ser Tyr Pro Ser Gly His Thr Ala 
145 150 155 160 

Tyr Gly Thr Leu Leu Ala Leu Val Leu Ser Glu Ala Arg Pro Glu Arg 

165 170 175 

Ala Gin Glu Leu Ala Arg Arg Gly Trp Glu Phe Gly Gin Ser Arg Val 

180 185 190 

Me Cys Gly Ala His Trp Gin Ser Asp Val Asp Ala Gly Arg Tyr Val 

195 200 205 

Gly Ala Val Glu Phe Ala Arg Leu Gin Thr Me Pro Ala Phe Gin Lys 

210 215 220 

Ser Leu Ala Lys Ser Val Arg Ser 
225 230 

<;210>; 7 

<;211>; 1335 

<;212>; DNA 

<;213>; Zymomonas mobilis 

<;220>; 
<;22i>; cds 

<;222>; (317).. (1108) 

<;400>; 7 

gtgccttata tcacgggggg atcagtctgc ggcaattggt ggeatggeac gcgctacggc 60 
acgccggaag gcttcatggt cgtcaaagtc gaaaagggta aagtcattcc gcattacgaa 120 
agctatggct tecacacgat agacccgcgc aacacataat tgtcttatta tagccacatg 180 
atatttttat attacaattt taaactaaaa ttaagaatta aattcttgaa ataaaggttt 240 
ttttattaaa aggataggaa atgtcgtgaa atcggcattt tctatccata ttatataaca 300 
agggaagact gacgac atg ata aaa gtc ccg egg ttc ate tgt atg ate gcg 352 
Met Me Lys Val Pro Arg Phe Me Cys Met Me Ala 
1 5 10 

ctt aca tec gge gtt ctg gca age ggc ett tct caa age gtt tea get 400 
Leu Thr Ser Gly Val Leu Ala Ser Gly Leu Ser Gin Ser Val Ser Ala 



mm 2001-1 36984 



15 20 25 

cat aca gaa aaa agt gaa ccc tec teg act tat cat ttc cac age gat 448 

His Thr Glu Lys Ser Glu Pro Ser Ser Thr Tyr His Phe His Ser Asp 

30 35 40 

ccc ctt ctt tac ctt gcg ccc cca ccc act tec ggc agt cca tta cag 496 

Pro Leu Leu Tyr Leu Ala Pro Pro Pro Thr Ser Gly Ser Pro Leu Gin 
45 50 55 60 

gcg cat gat gat caa acc ttt aac age acc aga caa tta aaa ggt age 544 

Ala His Asp Asp Gin Thr Phe Asn Ser Thr Arg Gin Leu Lys Gly Ser 

65 70 75 

acg cgc tgg gca ttg gea act caa gat gee gat ctt cat etc get tea 592 

Thr Arg Trp Ala Leu Ala Thr Gin Asp Ala Asp Leu His Leu Ala Ser 

80 85 90 

gtt etc aaa gac tat gee tgc gee gca gga atg aat etc gat att gcg 640 

Val Leu Lys Asp Tyr Ala Cys Ala Ala Gly Met Asn Leu Asp Me Ala 

95 100 105 

caa tta ccg cat ctt gee aat ttg att aaa cgc gca ctt cgc acc gaa 688 

Gin Leu Pro His Leu Ala Asn Leu lie Lys Arg Ala Leu Arg Thr Glu 

110 115 120 

tat gac gat att ggc aga gec aaa aat aac tgg aat cgc aaa cga cct 736 

Tyr Asp Asp lie Gly Arg Ala Lys Asn Asn Trp Asn Arg Lys Arg Pro 
125 130 135 140 

ttt gtg gat acc gat caa ccc ate tgc acg gaa aaa gat cgc gaa ggt 784 

Phe Val Asp Thr Asp Gin Pro Me Cys Thr Glu Lys Asp Arg Glu Gly 

145 150 155 

ctg gga aaa caa ggc tec tat cet tea ggt cat acg act ate ggt tgg 832 

Leu Gly Lys Gin Gly Ser Tyr Pro Ser Gly His Thr Thr Me Gly Trp 

160 165 170 

age gtt gcg etc att ctg get gaa ttg ate ccc gat cat gcg gcg aat 880 

Ser Val Ala Leu Me Leu Ala Glu Leu Me Pro Asp His Ala Ala Asn 

175 180 185 

att ttg cag cgt ggc caa att ttt gga acc age egg att gtc tgc ggc 928 

Me Leu Gin Arg Gly Gin Me Phe Gly Thr Ser Arg Me Val Cys Gly 

190 195 200 

gee cat tgg ttc age gat gtg cag gea ggc tat ate atg gca teg ggc 976 

Ala His Trp Phe Ser Asp Val Gin Ala Gly Tyr Me Met Ala Ser Gly 
205 210 215 220 

gaa att gca get tta cat ggg gat gee gat ttc cgc cga gat atg gaa 1024 

Glu Me Ala Ala Leu His Gly Asp Ala Asp Phe Arg Arg Asp Met Glu 

225 230 235 

tta get egg aaa gaa tta gaa aag gca cgc aca tea gcg cac acg cca 1072 

Leu Ala Arg Lys Glu Leu Glu Lys Ala Arg Thr Ser Ala His Thr Pro 

240 245 250 

gac gat ctt eta tgc aag att gaa caa age get cgc taaattcaat 1118 

Asp Asp Leu Leu Cys Lys Me Glu Gin Ser Ala Arg 

255 260 
caagtattat ttcaacaagg ggaaagattg cttgctgtaa tttttggata tcaaacaggc 1178 
gaaaaaatga aagagegcac gctctttcaa aggcaattcg atttagtccg gtggcattct 1238 
cacgccacaa accaaatcat aaataacege ctcttttccg ccagataact gcaaaattat 1298 
agaataccga cagctggaat ategteaett ttcctag 1335 



(30) 
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[0 0 7 3] 



[0 0 7 4] 



<;2io>; 


8 












<;211>; 


264 












<;212>; 


PRT 












<;213>; 


Zymomonas mobi 1 is 








<;400>; 


8 












Met He 


Lys Val Pro 


Arg 


Phe 


Me Cys 


Met 


1 le Ala Leu Thr Ser Gly 


1 


5 








10 


15 


Val Leu 


Ala Ser Gly 


Leu 


Ser 


Gin Ser 


Val 


Ser Ala His Thr Glu Lys 




20 






25 




30 


Ser Glu 


Pro Ser Ser 


Thr 


Tyr 


His Phe 


His 


Ser Asp Pro Leu Leu Tyr 




35 






40 




45 


Leu Ala 


Pro Pro Pro 


Thr 


Ser 


Gly Ser 


Pro 


Leu Gin Ala His Asp Asp 


50 






55 






60 


Gin Thr 


Phe Asn Ser 


Thr 


Arg 


Gin Leu 


Lys 


Gly Ser Thr Arg Trp Ala 


65 




70 








75 80 


Leu Ala 


Thr Gin Asp 


Ala 


Asp 


Leu His 


Leu 


Ala Ser Val Leu Lys Asp 




85 








90 


95 


Tyr Ala 


Cys Ala Ala 


Gly 


Met 


Asn Leu 


Asp 


1 le Ala Gin Leu Pro His 




100 






105 




110 


Leu Ala 


Asn Leu Me 


Lys 


Arg 


Ala Leu 


Arg 


Thr Glu Tyr Asp Asp I le 




115 






120 




125 


Gly Arg 


Ala Lys Asn 


Asn 


Trp 


Asn Arg 


Lys 


Arg Pro Phe Val Asp Thr 


130 






135 






140 


Asp Gin 


Pro I le Cys 


Thr 


Glu 


Lys Asp 


Arg 


Glu Gly Leu Gly Lys Gin 


145 




150 








155 160 


Gly Ser 


Tyr Pro Ser 


Gly 


His 


Thr Thr 


lie 


Gly Trp Ser Val Ala Leu 




165 








170 


175 


I le Leu 


Ala Glu Leu 


Me 


Pro 


Asp His 


Ala 


Ala Asn 1 le Leu Gin Arg 




180 






185 




190 


Gly Gin 


lie Phe Gly 


Thr 


Ser 


Arg I le 


Vai 


Cys Gly Ala His Trp Phe 




195 






200 




205 


Ser Asp 


Val Gin Ala 


Gly 


Tyr 


I le Met 


Ala 


Ser Glv Glu Me Ala Ala 

— »v. i vjiy villi iiv- n i u n i u 


210 






215 






220 


Leu His 


Gly Asp Ala 


Asp 


Phe 


Arg Arg 


Asp 


Met Glu Leu Ala Arg Lys 


225 




230 








235 240 


Glu Leu 


Glu Lys Ala 


Arg 


Thr 


Ser Ala 


His 


Thr Pro Asp Asp Leu Leu 




245 








250 


255 


Cys Lys 


lie Glu Gin 


Ser 


Ala 


Arg 








260 












<;2io>; 


9 












<;2n>; 


1650 












<;212>; 


DNA 












<;213>; 


Enterobacter 


• aerogenes 






<;220>; 














<;22i>; 


CDS 












<;222>; 


(344).. (1087) 










<;220>; 














<;22i>; 


mat#pept ide 
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<;222>; (404).. (1087) 

<;220>; 

<;221>; sig#peptide 
<;222>; (344).. (403) 

<;400>; 9 

gtcgacaaac ttcgcctgct cgctatgcag aatggtttcc agcactttag gggaaatttt 60 

acaaccgcaa ccggctccgt ggctgtattg cgttaaacga atagcttgct cgctcatgga 120 

catctcctgt cattgcaatc ccgctatggt agcgcccaaa cggcaaggtg ataagtgcga 180 

cagtccgaaa tcgcgagtgg ttgctcatta agcagacaaa tatgcgtttt tgcgataccg 240 

aacaattttt tcaatgtgat tttaactttt acttacagat gacaaaaatg tgactaaaaa 300 

caaaaccatt gttctggaca tataacaccg taaggaaatg tag atg aaa aag cgc 355 

Met Lys Lys Arg 

-20 

gtt etc gec etc tgc etc gec age ctg ttt tec gtt aac get ttc gcg 403 

Val Leu Ala Leu Cys Leu Ala Ser Leu Phe Ser Val Asn Ala Phe Ala 

-15 -10 -5 -1 

ctg gtc cct gec ggc aat gat gca acc acc aaa ccg gat etc tat tat 451 

Leu Val Pro Ala Gly Asn Asp Ala Thr Thr Lys Pro Asp Leu Tyr Tyr 

1 5 10 15 

ctg aaa aat gca cag gee ate gat agt ctg gcg ctg ttg ccg ccg ccg 499 

Leu Lys Asn Ala Gin Ala Me Asp Ser Leu Ala Leu Leu Pro Pro Pro 

20 25 30 

ccg gaa gtt ggc age ate gca ttt tta aac gat cag gcg atg tat gag 547 

Pro Glu Val Gly Ser He Ala Phe Leu Asn Asp Gin Ala Met Tyr Glu 

35 40 45 

aaa gga egg ctg ttg cgc aat acc gaa egt ggc aag cag gcg cag gca 595 

Lys Gly Arg Leu Leu Arg Asn Thr Glu Arg Gly Lys Gin Ala Gin Ala 

50 55 60 

gat get gac ctg gec gee ggc gac gtc gcg aat gee ttc tec age get 643 

Asp Ala Asp Leu Ala Ala Gly Asp Val Ala Asn Ala Phe Ser Ser Ala 
65 70 75 80 

ttt ggt teg ccc ate acc gaa aaa gac gcg ccg cag tta cat aag ctg 691 

Phe Gly Ser Pro lie Thr Glu Lys Asp Ala Pro Gin Leu His Lys Leu 

85 90 95 

ctg aca aat atg att gag gat gec ggc gat ctg gec acc cgc age gcg 739 

Leu Thr Asn Met Me Glu Asp Ala Gly Asp Leu Ala Thr Arg Ser Ala 

100 105 110 

aaa gag aaa tat atg cgc att cgc ccg ttt gcg ttc tac ggc gtt tea 787 

Lys Glu Lys Tyr Met Arg Me Arg Pro Phe Ala Phe Tyr Gly Val Ser 

115 120 125 

acc tgt aac act aaa gac cag gac aag ctg teg aaa aac gga tct tac 835 

Thr Cys Asn Thr Lys Asp Gin Asp Lys Leu Ser Lys Asn Gly Ser Tyr 

130 135 140 

cct tec ggc cat acc tct acc ggt tgg gca acc gcg ctg gta ctg gcg 883 

Pro Ser Gly His Thr Ser Thr Gly Trp Aia Thr Ala Leu Val Leu Ala 
145 150 155 160 

gag ate aat ccg cag egg caa aac gaa att etc aaa cgc ggc tat gaa 931 
Glu Me Asn Pro Gin Arg Gin Asn Glu Me Leu Lys Arg Gly Tyr Glu 

165 170 175 

ttg ggc gaa age egg gtt ate tgc ggc tat cat tgg cag age gat gtc 979 



4$M 2001-136984 



Leu Gly Glu Ser Arg Val lie Cys Giy Tyr His Trp Gin Ser Asp Val 

180 185 190 

gat gcg gcg egg ata gtc ggc teg gcg gtg gtg gcg acc ctg cat acc 1027 
Asp Ala Ala Arg He Val Gly Ser Ala Val Val Ala Thr Leu His Thr 

195 200 205 

aac ccg gec ttc caa cag cag ttg cag aaa gca aag gat gaa ttc gec 1075 
Asn Pro Ala Phe Gin Gin Gin Leu Gin Lys Ala Lys Asp Glu Phe Ala 

210 215 220 

aaa acg cag aag taaegtcate geegttgaac tcccggaggc ggegcttaac 1127 
Lys Thr Gin Lys 
225 

gcgccttctc egggctacta aatcgcacag cgctgtagcc ccggtaagcg ccagcgccac 1187 
eggggatttt gagatageca gcaccagtag tttcagccag cgtgatgaat acattaaegg 1247 
caggccgcat gagtegtaga tactgttatc ggtttgcaac ttttttaagg ttttttcccg 1307 
gaggeggege gctgcgcctt ctccgggcta etaaatcgea cagcgctgta gccccggtaa 1367 
gcggcagcgc cacegggggt aacaagegea gattcagaag cgcgtgacga aeggegeggt 1427 
atccgggcgc gtaaacatgg ttgatgcttt taactgegge gtgccaaggt agaggaaacc 1487 
gacaattttg tcctgttcgc ggcagccaaa gccttcgcgg acaaccggac tctcggttaa 1547 
cgcaccgata cgccagatac cgttatagcc ctgcgccact gcggccattt gcatcgccat 1607 
caccgcacat cccgcggaca tctcctgttc ccacagcggt acc 1650 

[0 0 7 5] 

<;210>; io 
<;211>; 248 
<;2i2>; prt 

<;213>; Enterobacter aerogenes 
<;400>; 10 

Met Lys Lys Arg Val Leu Ala Leu Cys Leu Ala Ser Leu Phe Ser Val 
-20 -15 -10 -5 

Asn Ala Phe Ala Leu Val Pro Ala Gly Asn Asp Ala Thr Thr Lys Pro 

-11 5 10 

Asp Leu Tyr Tyr Leu Lys Asn Ala Gin Ala He Asp Ser Leu Ala Leu 

15 20 25 

Leu Pro Pro Pro Pro Glu Val Gly Ser He Ala Phe Leu Asn Asp Gin 

30 35 40 

Ala Met Tyr Glu Lys Gly Arg Leu Leu Arg Asn Thr Glu Arg Gly Lys 
45 50 55 60 

Gin Ala Gin Ala Asp Ala Asp Leu Ala Ala Gly Asp Val Ala Asn Ala 

65 70 75 

Phe Ser Ser Ala Phe Gly Ser Pro Me Thr Glu Lys Asp Ala Pro Gin 

80 85 90 

Leu His Lys Leu Leu Thr Asn Met lie Glu Asp Ala Gly Asp Leu Ala 

95 100 105 

Thr Arg Ser Ala Lys Glu Lys Tyr Met Arg He Arg Pro Phe Ala Phe 

110 115 120 

Tyr Gly Val Ser Thr Cys Asn Thr Lys Asp Gin Asp Lys Leu Ser Lys 
125 130 135 140 

Asn Giy Ser Tyr Pro Ser Gly His Thr Ser Thr Gly Trp Ala Thr Ala 

145 150 155 

Leu Val Leu Ala Glu lie Asn Pro Gin Arg Gin Asn Glu He Leu Lys 
160 165 170 
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[0 0 7 6] 



[0 0 7 7] 



[0 0 7 8] 



[0 0 7 9] 



[0 08 0] 



Arg Gly Tyr Glu Leu Gly GIu Ser Arg Val lie Cys Gly Tyr His Trp 

175 180 185 

Gin Ser Asp Val Asp Ala Ala Arg lie Val Gly Ser Ala Val Val Ala 

190 195 200 

Thr Leu His Thr Asn Pro Ala Phe Gin Gin Gin Leu Gin Lys Ala Lys 
205 210 215 220 

Asp Glu Phe Ala Lys Thr Gin Lys 
225 

<;210>; 11 

<;211>; 25 

<;212>; DMA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: primer 
<;400>; 11 

caaacctgag ctttggcgat gtggc 25 



<;210>; 12 

<;211>; 25 

<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: primer 

<;400>; 12 

gtttggactc gaaaccgcta caccg 25 

<;210>; 13 

<;211>; 7 

<;212>; prt 

<;213>; Artificial Sequence 

<;220>; 

<;223>; Description of Artificial Sequence: partial amino 

acid sequence around mutation 

<;400>; 13 

Asn Leu Ser Phe Gly Asp Val 
1 5 

<;210>; 14 

<;211>; 25 

<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence : pr imer 

<;400>; 14 

caaacctgag ctacggcgat gtggc 25 

<;210>; 15 

<;211>; 25 



WH2 0 0 1 



»1 36984 



<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: primer 

<;400>; 15 

gtttggactc gatgccgcta caccg 25 

[008 1] 

<;2io>; 16 

<;2ii>; 7 

<;212>; prt 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: partial amino 

acid sequence around mutation 

<M00>; 16 

Asn Leu Ser Tyr Gly Asp Val 
1 5 

[0 0 8 2] 

<;2io>; 17 

<;211>; 25 

<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: primer 

<;400>; 17 

caaacctgag ctggggcgat gtggc 25 

[0 0 8 3] 

<;210>; 18 

<;211>; 25 

<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: primer 

<;400>; 18 

gtttggactc gaccccgcta caccg 25 

[0084] 

<;2io>; 19 

<;211>; 7 

<;212>; prt 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: partial amino 

acid sequence around mutation 

<,*400>; 19 

Asn Leu Ser Trp Gly Asp Val 
1 5 

[0 0 8 5] 

<;210>; 20 

<;211>; 25 

<;212>; DNA 



-13 6 9 8 4 



<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: primer 

<;400>; 20 

caaacctgag cgacggcgat gtggc 25 

[0 0 8 6] 

<;210>; 21 

<;2ii>; 25 

<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: primer 

<;400>; 21 

gtttggactc gctgccgcta caccg 25 

[0087] 

<;2io>; 22 

<;2ii>; 7 

<;212>; prt 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: partial amino 

acid sequence around mutation 

<,*400>; 22 

Asn Leu Ser Asp Giy Asp Val 

1 5 

[0 0 8 8] 

<;2io>; 23 

<;211>; 25 

<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: primer 

<;400>; 23 

caaacctgag cgttggcgat gtggc 25 

[0 0 8 9] 

<;210>; 24 

<;211>; 25 

<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence:pr imer 

<;400>; 24 

gtttggactc gcaaccgcta caccg 

[0 0 9 0] 

<;210>; 25 

<;211>; 7 

<;212>; prt 

<;213>; Artificial Sequence 
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- 1 3 6 9 8 4 



<;220>; 

<;223>; Description of Artificial Sequence: partial amino 

acid sequence around mutation 

<;400>; 25 

Asn Leu Ser Val Gly Asp Val 
1 5 

[009 1] 

<;210>; 26 

<;2ii>; 25 

<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: primer 

<;400>; 26 

caaacctgag cgaaggcgat gtggc 25 

[0 0 9 2] 

<;2io>; 27 

<;2n>; 25 

<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: primer 

<;400>; 27 

gtttggactc gcttccgcta caccg 25 

[0 09 3] 

<;2io>; 28 

<;211>; 7 

<;212>; prt 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: partial amino 

acid sequence around mutation 

<;400>; 28 

Asn Leu Ser Glu Gly Asp Val 
1 5 

[0 0 9 4] 

<;210>; 29 

<;211>; 25 

<;212>; DNA 

<;213>; Artificial Sequence 

<;220>; 

<;223>; Description of Artificial Sequence : pr imer 

<;400>; 29 

caaacctgag catgggcgat gtggc 25 

[0 09 5] 

<;210>; 30 

<;211>; 25 

<;212>; DNA 

<;213>; Artificial Sequence 



^12 0 0 1 
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<;220>; 

<;223>; Description of Artificial Sequence: primer 
<;400>; 30 

gtttggactc gtacccgcta caccg 25 

[0 0 9 6] 

<;210>; 31 
<;211>; 7 
<;212>; prt 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: partial amino 

acid sequence around mutation 
<;400>; 31 

Asn Leu Ser Met Gly Asp Val 
1 5 

[00 9 7] 

<;2io>; 32 
<;2n>; 25 
<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: primer 
<;400>; 32 

caaacctgag caccggcgat gtggc 25 

[0 0 9 8] 

<;2io>; 33 
<;211>; 25 
<;2i2>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence:pr imer 
<;400>; 33 

gtttggactc gtggccgcta caccg 25 

[0 0 9 9] 

<;2io>; 34 
<;2ii>; 7 
<;212>; prt 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: partial amino 

acid sequence around mutation 
<;400>; 34 

Asn Leu Ser Thr Gly Asp Val 
1 5 

[0 10 0] 

<;2io>; 35 
<;211>; 25 

<;212>; DNA 

<;213>; Artificial Sequence 



mmioo i 



- 1 3 6 9 8 4 



[0 10 1] 



[0 10 2] 



[0 10 3] 



[0 104] 



[0 10 5] 



<;220>; 

<;223>; Description of Artificial Sequence: primer 
<;400>; 35 

caaacctgag cctgggcgat gtggc 25 
<;210>; 36 

<;2ii>; 25 

<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: primer 
<;400>; 36 

gtttggactc ggacccgcta caccg 25 

<;210>; 37 
<;211>; 7 
<;212>; prt 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: partial amino 

acid sequence around mutation 
<;400>; 37 

Asn Leu Ser Leu Gly Asp Val 
1 5 

<;210>; 38 

<;2ii>; 25 

<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence:pr imer 

<;400>; 38 

caaacctgag ccgtggcgat gtggc 25 

<;210>; 39 

<;211>; 25 

<;212>; DNA 

<;213>; Artificial Sequence 

<;220>; 

<;223>; Description of Artificial Sequence :pr imer 
<;400>; 39 

gtttggactc ggcaccgcta caccg 25 

<;210>; 40 

<;211>; 7 

<;2i2>; prt 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: partial amino 
acid sequence around mutation 



ftM 2 0 0 1 



-13 6 9 8 4 



[0 10 6] 



[0 10 7] 



[0 10 8] 



[0 10 9] 



[0 110] 



<;400>; 40 

Asn Leu Ser Arg Giy Asp Val 

1 5 

<;210>; 41 

<;2ii>; 25 

<;212>; DNA 

<;213>; Artificial Sequence 

<;220>; 

<;223>; Description of Artificial Sequence: primer 
<;400>; 41 

caaacctgag ccagggcgat gtggc 25 
<;210>; 42 

<;211>; 25 

<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: primer 

<;400>; 42 

gtttggactc ggtcccgcta caccg 25 

O210>; 43 

<;2ii>; 7 
<;212>; prt 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: partial amino 

acid sequence around mutation 
<;400>; 43 

Asn Leu Ser Gin Gly Asp Val 
1 5 

<;210>; 44 

<;211>; 25 

<;212>; DNA 

<;213>; Artificial Sequence 

<;220>; 

<;223>; Description of Artificial Sequence: primer 
<;400>; 44 

caaacctgag caaaggcgat gtggc 25 

<;210>; 45 
<;211>; 25 

<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: primer 
<;400>; 45 

gtttggactc gtttccgcta caccg 25 



H12001-136984 



[0 111] 

<;210>; 46 

<;211>; 7 

<;2i2>; prt 

<;213>; Artificial Sequence 

<;220>; 

<;223>; Description of Artificial Sequence: partial amino 
acid sequence around mutation 

<;400>; 46 

Asn Leu Ser Lys Gly Asp Val 
1 5 

[0 112] 

<;210>; 47 
<;211>; 25 
<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: primer 
<;400>; 47 

caaacctgag cccgggcgat gtggc 25 

[0 113] 

<;2io>; 48 
<;211>; 25 

<;212>; DNA 

<;213>; Artificial Sequence 

<;220>; 

<;223>; Description of Artificial Sequence: primer 
<;400>; 48 

gtttggactc gggcccgcta caccg 25 

[0 114] 

<;210>; 49 

<;211>; 7 

<;212>; prt 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: partial amino 

acid sequence around mutation 

<;400>; 49 

Asn Leu Ser Pro Gly Asp Val 

1 5 

[0 115] 

<;2io>; so 

<;2ii>; 25 

<;212>; DNA 

<;213>; Artificial Sequence 

<;220>; 

<;223>; Description of Artificial Sequence: primer 
<;400>; 50 

caaacctgag cgcgggcgat gtggc 25 
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[0 116] 

<;210>; 51 

<;211>; 25 

<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: primer 

<M00>; 51 

gtttggactc gcgcccgcta caccg 25 

[0 117] 

<;210>; 52 

<;211>; 7 
<;212>; prt 

<;213>; Artificial Sequence 

<;220>; 

<;223>; Description of Artificial Sequence: partial amino 

acid sequence around mutation 
<;400>; 52 

Asn Leu Ser Ala Gly Asp Val 
1 5 

[0 118] 

<;210>; 53 

<;211>; 25 
<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: primer 
<;400>; 53 

caaacctgag caacggcgat gtggc 25 

[0 119] 

<;210>; 54 

<;211>; 25 

<;212>; DNA 

<;213>; Artificial Sequence 

<;220>; 

<;223>; Description of Artificial Sequence: primer 
<;400>; 54 

gtttggactc gttgccgcta caccg 25 

[0 12 0] 

<,*210>; 55 

<;211>; 7 
<;212>; prt 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: partial amino 

acid sequence around mutation 
<;400>; 55 

Asn Leu Ser Asn Gly Asp Val 
1 5 
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[0121] 



[0 12 2] 



[0 12 3] 



[0 124] 



[0 12 5] 



[0 12 6] 



<;210>; 56 

<;211>; 25 

<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: primer 

<;400>; 56 

caaacctgag cggtggcgat gtggc 25 

<;210>; 57 

<;211>; 25 

<;212>; DNA 

<;213>; Artificial Sequence 

<;220>; 

<;223>; Description of Artificial Sequence: primer 
<;400>; 57 

gtttggactc gccaccgcta caccg 25 
<;210>; 58 

<;211>; 7 
<;212>; prt 

<;213>; Artificial Sequence 

<;220>; 

<;223>; Description of Artificial Sequence: partial amino 

acid sequence around mutation 
<;400>; 58 

Asn Leu Ser Gly Gly Asp Val 
1 5 

O210>; 59 

<;211>; 25 

<;212>; DNA 

<;213>; Artificial Sequence 

<;22o>; 

<;223>; Description of Artificial Sequence: primer 
<;400>; 59 

caaacctgag ccacggcgat gtggc 25 

<;210>; 60 
<;211>; 25 

<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: primer 

<;400>; 60 

gtttggactc ggtgccgcta caccg 25 

<;210>; 61 



(43) 
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<;211>; 7 

<;212>; prt 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: partial amino 

acid sequence around mutation 
<;400>; 61 

Asn Leu Ser His Gly Asp Val 
1 5 

[0 12 7] 

<;2io>; 62 
<;211>; 25 

<;212>; DNA 

<;213>; Artificial Sequence 

<;220>; 

<;223>; Description of Artificial Sequenceipr imer 
<;400>; 62 

cgaaaccgga ttggtactac ctcaa 25 

[0 12 8] 

<;210>; 63 
<;211>; 25 
<;212>; DNA 

<;213>; Artificial Sequence 
<;220>,* 

<;223>; Description of Artificial Sequence: primer 
<;400>; 63 

gctttggcct aaccatgatg gagtt 25 

[0 12 9] 

<;210>; 64 
<;211>; 7 
<;212>; prt 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: partial amino 

acid sequence around mutation 
<;400>; 64 

Lys Pro Asp Trp Tyr Tyr Leu 
1 5 

[0 13 0] 

<;2io>; 65 
<;211>; 25 
<;2i2>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence:pr imer 
<;400>; 65 

atgcaaacct gtggagtggc gatgt 25 

[0131] 

<;210>; 66 



(44) 
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<;2ii>; 25 

<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: primer 

<;400>; 66 

tacgtttgga cacctcaccg ctaca 25 

[0 13 2] 

<;2io>; 67 

<;2ii>; 7 

<;212>; prt 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: partial amino 

acid sequence around mutation 

<;400>; 67 

Ala Asn Leu Trp Ser Gly Asp 
1 5 

[0 13 3] 

<;210>; 68 

<;211>; 25 

<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: primer 
<;400>; 68 

acctgagcag ttgggatgtg gcgaa 25 

[0 13 4] 

<;210>; 69 
<;211>; 25 
<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: primer 
<;400>; 69 

tggactcgtc aaccctacac cgctt 25 

[0 13 5] 

<;210>; 70 
<;2ii>; 7 
<;212>; prt 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: partial amino 

acid sequence around mutation 
<;400>; 70 

Leu Ser Ser Trp Asp Val Ala 
1 5 

[0 13 6] 

<;210>; 71 

<;2ii>; 25 



(45) mm 2 0 0 1 - 1 3 6 9 8 4 



[0 13 7] 



[0 13 8] 



[0 13 9] 



[0 14 0] 



[0141] 



<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence : pr irner 
<;400>; 71 

ccaatatgat ttttgacgcc gggga 25 
<;210>; 72 

<;211>; 25 

<;212>; DNA 

<;213>; Artificial Sequence 

<;220>; 

<;223>; Description of Artificial Sequence: primer 
<;400>; 72 

ggttatacta aaaactgcgg cccct 25 

<;210>; 73 
<;211>; 7 
<;2i2>; prt 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: partial amino 

acid sequence around mutation 
<;400>; 73 

Asn Met I le Phe Asp Ala Gly 
1 5 

<;210>; 74 

<;211>; 25 

<;212>; DNA 

<;213>; Artificial Sequence 

<;220>; 

<;223>; Description of Artificial Sequence: primer 
<;400>; 74 

ccaatatgat ttgggacgcc gggga 25 

<;210>; 75 
<;211>; 25 

<;212>; DNA 

<;213>; Artificial Sequence 

<;220>; 

<;223>; Description of Artificial Sequence: primer 
<;400>; 75 

ggttatacta aaccctgcgg cccct 25 
<;210>; 76 

<;211>; 7 
<;212>; prt 

<;213>; Artificial Sequence 
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<;220>; 

<;223>; Description of Artificial Sequence: partial amino 

acid sequence around mutation 

<;400>; 76 

Asn Met lie Trp Asp Ala Gly 
1 5 

[0 14 2] 

<;2io>; 77 

<;2ii>; 25 

<;2i2>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: primer 

O400>; 77 

cagacctggc ctttggcgat: gtggc 25 

[0 143] 

<;2io>; 78 

<;2ii>; 25 

<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: primer 

<;400>; 78 

gtctggaccg gaaaccgcta caccg 25 

[0 144] 

<;210>; 79 

<;2ii>; 7 

<;212>; prt 

<;213>; Artificial Sequence 

<;220>; 

<;223>; Description of Artificial Sequence: partial amino 

acid sequence around mutation 

O400>; 79 

Asp Leu Ala Phe Gly Asp Val 
1 5 

[0 14 5] 

<;210>; 80 

<;211>; 25 

<;212>; DNA 

<;213>; Artificial Sequence 

<;220>; 

<;223>; Description of Artificial Sequence : pr imer 

<;400>; 80 

cagacctggc cgaaggcgat gtggc 25 

[0 14 6] 

<;2io>; 81 

<;211>; 25 

<;212>; DNA 

<;213>; Artificial Sequence 



(47) 
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<;220>; 

<;223>; Description of Artificial Sequence : pr imer 
<;400>; 81 

gtctggaccg gcttccgcta caccg 25 

[0 14 7] 

<;2io>; 82 
<;2ii>; 7 
<;212>; prt 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: partial amino 

acid sequence around mutation 
<;400>; 82 

Asp Leu Ala Glu Gly Asp Val 

1 5 

[0 14 8] 

<;2io>; 83 
<;211>; 25 
<;212>; DNA 

<;213>; Artificial Sequence 

<;220>; 

<;223>; Description of Artificial Sequence: primer 
<,*400>; 83 

tgaccaatat ggacgaggac gccgg 25 

[0 14 9] 

<;2io>; 84 
<;211>; 25 
<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: primer 
<;400>; 84 

actggttata cctgctcctg cggcc 25 

[0 15 0] 

<;2io>; 85 
<;211>; 7 
<;212>; prt 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: partial amino 

acid sequence around mutation 
<;400>; 85 

Thr Asn Met Asp Glu Asp Ala 
1 5 

[0151] 

<;2io>; 86 
<;211>; 25 
<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 
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[0 15 2] 



[0 15 3] 



[0 15 4] 



[0 155] 



[0 15 6] 



<;223>; Description of Artificial Sequenceipr imer 
<,'400>; 86 

ggcatacctc taacggctgg gctac 25 
<;210>; 87 

<;2ii>; 25 
<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: primer 
<;40G>; 87 

ccgtatggag attgccgacc cgatg 25 
<;210>; 88 

<;211>; 7 

<;212>; prt 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: partial amino 

acid sequence around mutation 

<;400>; 88 

His Thr Ser Asn Gly Trp Ala 
1 5 

<;210>; 89 

<;2ii>; 25 

<;212>; DNA 

<;213>; Artificial Sequence 

<;220>; 

<;223>; Description of Artificial Sequence: primer 
<;400>; 89 

accaggacaa attctccaaa aatgg 25 
<;210>; 90 

<;2ii>; 25 

<;212>; DNA 

<;213>; Artificial Sequence 

<;220>; 

<;223>; Description of Artificial Sequence: primer 
<;400>; 90 

tggtcctgtt taagaggttt ttacc 25 

<;2io>; 91 
<;2ii>; 7 
<;212>; prt 

<;213>; Artificial Sequence 

<;220>; 

<;223>; Description of Artificial Sequence: partial amino 

acid sequence around mutation 
<;400>; 91 



(49) 
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Gin Asp Lys Phe Ser Lys Asn 
1 5 

[0 15 7] 

<;210>; 92 
<;211>; 25 
<;212>; DNA 

<;213>; Artificial Sequence 
O220>; 

<;223>; Description of Artificial Sequence: primer 
<;400>; 92 

accaggacaa aaaatccaaa aatgg 25 

[0 15 8] 

<;210>; 93 
<;211>; 25 
<;212>; DNA 

<;213>; Artificial Sequence 

<;220>; 

<;223>; Description of Artificial Sequence: primer 
<;400>; 93 

tggtcctgtt ttttaggttt ttacc 25 

[0 15 9] 

<;2io>; 94 
<;211>; 7 
<;212>; prt 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: partial amino 
acid sequence around mutation 

<;400>; 94 

Gin Asp Lys Lys Ser Lys Asn 
1 5 

[0 16 0] 

<;210>; 95 
<;2ii>; 25 
<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: primer 
<;400>; 95 

accaggacaa agaatccaaa aatgg 25 

[0 16 1] 

<;210>; 96 
<;211>; 25 
<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence:pr imer 
<;400>; 96 



mm 2 0 0 1 - 1 3 6 9 8 4 



tggtcctgtt tcttaggttt ttacc 25 

[0 162] 

<;2io>; 97 
<;2ii>; 7 
<;212>; prt 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: partial amino 

acid sequence around mutation 
<;400>; 97 

Gin Asp Lys Glu Ser Lys Asn 
1 5 

[0 16 3] 

<;210>; 98 

<;211>; 5 

C212>; PRT 

<;213>; Enterobacter aerogenes 

<;400>; 98 

Leu Val Pro Ala Giy 

5 

[0 164] 

<;2io>; 99 
<;2ii>; 30 
<;212>; DNA 

<;213>; Artificial Sequence 



[0 16 5] 



[0 166] 



[0 167] 



<;220>; 

<;223>; Description of Artificial Sequence: primer 
<;400>; 99 

cttacagatg actataatgt gactaaaaac 30 
<;210>; 100 

<;211>; 30 
<;212>; DNA 

<;213>; Artificial Sequence 

<;220>; 

<;223>; Description of Artificial Sequence: primer 

<;400>; ioo 

gtttttagtc acattatag tcatctgtaag 30 

<;210>; 101 
<;211>; 33 

<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: primer 

<;400>; 101 

tctaccggtt gggcatccgc gctggtactg gcg 33 

<;2io>; 102 



(51) 
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<;2ii>; 33 

<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence : pr imer 

<;400>; 102 

cgccagtacc agcgcggatg cccaaccggt aga 33 
MUT300 

[0 16 8] 

<;2io>; 103 

<;211>; 33 

<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence^pr imer 
<;400>; 103 

tccggccata cctcttccgg ttgggcatcc gcg 33 

[0 16 9] 

<;2io>; 104 
<;211>; 33 
<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: primer 
<M00>; 104 

cgcggatgcc caaccggaag aggtatggcc gga 33 

[0 17 0] 

<;210>; 105 
<;211>; 33 
<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: primer 
<;400>; 105 

gatgctgacc tggccgttgg cgacgtcgcg aat 33 

[0 17 1] 

<;210>; 106 
<;211>; 33 

<;212>; DNA 

<;213>; Artificial Sequence 

<;220>; 

<;223>; Description of Artificial Sequence: primer 
<;400>; 106 

attcgcgacg tcgccaacgg ccaggtcagc ate 33 

[0 17 2] 

<;2io>; 107 
<;211>; 33 
<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 
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[0 17 3] 



[0 174] 



[0 17 5] 



[0 17 6] 



[0 17 7] 



[0 17 8] 



<;223>; Description of Artificial Sequence: primer 

<;400>; 107 

ctgacaaata tgattctgga tgccggcgat ctg 33 

<;2io>; 108 
<;2ii>; 33 

<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence .'primer 

<;400>; 108 

cagatcgccg gcatccagaa tcatatttgt cag 33 

<;2io>; 109 

<;2ii>; 33 

<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: primer 

<;400>; 109 

gatgctgacc tggccatgg gcgacgtcgcg aat 33 

<;210>; 110 
<;2ii>; 33 

<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: primer 
<;400>; 110 

attcgcgacg tcgcccatg gccaggtcagc ate 33 

<;210>; 111 
<;2ii>; 33 

<;212>; DNA 

<;213>; Artificial Sequence 

<;220>; 

<;223>; Description of Artificial Sequence: primer 

<;400>; 111 

ctgacaaata tgattcagg atgeeggegat ctg 33 

<;210>; 112 
<;2ii>; 33 

<;212>; DNA 

<;213>; Artificial Sequence 

<;220>; 

<;223>; Description of Artificial Sequence: primer 
<M00>; 112 

cagatcgccg gcatcctga atcatatttgt cag 33 
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<;2io>; 113 

<;2ii>; 33 

<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: primer 

<;400>; 113 

tccggccata cctctgctgg ttgggcatcc gcg 33 

[0 17 9] 

<;210>; 114 

<;211>; 33 

<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: primer 

<;400>; 114 

cgcggatgcc caaccagcag aggtatggcc gga 33 

[0 18 0] 

<;210>; 115 

<;211>; 33 

<;212>; DNA 

<;213>; Artificial Sequence 
<,*220>; 

<;223>; Description of Artificial Sequence: primer 

<;400>; 115 

tccggccata cctctggcgg ttgggcatcc gcg 33 

[0 18 1] 

<;210>; 116 

<;2ii>; 33 

<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: primer 
<;400>; 116 

cgcggatgcc caaccgccag aggtatggcc gga 33 

[0 18 2] 

<;210>; 117 
<;211>; 33 
<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence:pr imer 
<;400>; 117 

gatgctgacc tggccgaagg cgacgtcgcg aat 33 

[0 18 3] 

<;210>; lis 
<;211>; 33 

<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 
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<;223>; Description of Artificial Sequence: primer 

<;400>; 118 

attcgcgacg tcgccttcgg ccaggtcagc ate 33 

[0 184] 

<;2io>; 119 

<;211>; 33 

<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: primer 

<;400>; 119 

gatgetgace tggecaaagg cgacgtcgcg aat 33 

[0 18 5] 

<;210>; 120 

<;211>; 33 

<;212>; DNA 

<;213>; Artificial Sequence 

<;220>; 

<;223>; Description of Artificial Sequence: primer 

<;400>; 120 

attcgcgacg tegectttgg ccaggtcagc ate 33 

[0 18 6] 

<;2io>; 121 

<;2ii>; 9 

<;212>; prt 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: common motif 

among acidic phosphatase family 
<;220>; 

<;221>; UNSURE 

<;222>; (2,3,4,5,6,7) 

<;223>; X=optional amino acid 

<;400>; 121 

Lys Xaa Xaa Xaa Xaa Xaa Xaa Arg Pro 
1 5 

[0 18 7] 

<;2io>; 122 

<;2ii>; 4 

<;212>; prt 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: common motif 

among acidic phosphatase family 

<;400>; 122 

Pro Ser Gly His 
1 

[0 18 8] 

<;210>; 123 
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<;2ii>; 12 
<;212>; prt 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: common motif 

among acidic phosphatase family 
<;220>; 

<;22i>; UNSURE 
<;222>; (3,4,5,6,7,9,10,11) 
<;223>," X=optional amino acid 
<;400>; 123 

Ser Arg Xaa Xaa Xaa Xaa Xaa His Xaa Xaa Xaa Asp 
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[02 1] EB-APOWJI^hI^x-^ (12) 4 

[022] EB-AP<D«jta)^al^7 :; -^ (13) £ 
/TVr0-?;fc£ o 

[02 3] EB-APCOlIS^Sal^^-^ (14) ^ 

[024] EB-APCD«iicD$Sa H a^-* (15) £ 

[025] EB-AP CD+Iig^al^^-^ (16) £ 

[02 6] EB-AP©i» B a f7-5 (17) £ 

[027] EB-APCDSitWiSai^^-^ (18) £ 

[02 8] EB-APcD«3t^al^-^ (19) ? 
mr0-cT-&£ o 

[02 9] EB-AP<Dg^<D*£ B B s^-* (2 0) £ 

^T0-e&3o 

[030] EB-AP ©fiti£<Z>3ga B B^-£ (21) ^ 

[03 1] EB-AP©«5l!©^B B a^-* (2 2) £ 

^-r0T^«„ 

[03 2] EB-APtD^itW^al^-^ (2 3) £ 

[03 3] EB-AP©SiiCD^B B a^-^ (2 4) £ 

[03 4] EB-AP(Oiig<OfeWf-5! (2 5) £ 



(56) 
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[03 5] EB-AP^JJfi&DtSfiSe?-* (2 6) % 

[03 6] E B - A P <OWA0M9k^ ! r—9 (2 7) £ 

[03 7] E B - A P (DmMV>&§k¥T-$ (2 8) £ 

[0 3 8] EB-AP^git©^^'-^ (2 9) § 

[03 9] EB-AP<D«ig©g B B a^-^ (3 0) £ 

;jvr0T-;&3„ 

[04 0] EB-APWeit©^^-^ (3 1) £ 
[04 1] EB-APCOlilO^r-^ (3 2) £ 



[04 2] E B - A P ©tiii©^H^-^ (3 3) £ 
^T0T&^„ 

[04 3] E B - A P ©Wii^g^-* (34) 5 
^0-^*^0 

[04 4] EB-AP©H0g a B 9 ¥f-^ (35) $ 

[04 5] EB-APOmmcommmy 1 -^ (3 6) £ 

[046] mmm&mMWtmmmiizmm Ltcy^-c 
fey h^-ra-pfes. 

[047] &timftH3&$XS8&S&tc1&3 L/c^-T 

[048] mmiia»»t£EiiiHB»(i:«ra l/cT^-i- 




[03] 



Arg(C*«) 



ICU-12.6 
10.7-13.6 \ 



His(N*«) 



[05] 





[06] 
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A« Pa ft * 
As ft ft ft * 
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^ ft >* 
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[17] 

S72F(S) 5 ' -CA-AAC-CTG-AGC-TTT-GGC-GATGTG-GC- 3 ' 
S72F{as) 3* ~GT~TTG-GAC-TCG-AAA-CCG- CTA-CAC-CG-S ' 

H L S P?a G D V 
S72Y(s ) 5 ' CA- AAC-CTG-AGC- TAC-GGC- GAT~-GTG-GC - 3 ' 
S72Y(aa ) 3 ' -GT~TTG-GAC-TCG-ATG~(XG~CTA-CAC~CG-5 ' 

K L S Y72 G D V 
S72W(s) 5 ' -CA-AAC-CTG AGC TGG-GGC-GAT-GTG-GC-3 f 
S72H{as) 3 * ~G?~TTG-GAC-TCG-AC^~CCG-CTA~CAC-CG-5 ' 

H L S *72 G 0 V 
S72D { B ) 5 ' -CA-AAC- CTG-AGC-GAC-GGC-GAT-GTG-GC- 3 * 
S72D(as) 3 '-GT-TTG-GAC-TCG^CTG-CCG~CTA CAC~CG-5 ' 

H L S 072 G D V 
S72V(s) 5 ' - CA-AAC CTG-AGC-CTT-GGC- GAT- GTG-GC- 3 ' 
872V(as) 3 " -G*-TTG-GAC-*C6-CAA-CCG-CTA-CAC-CG-5 ' 

N !• S V72 G D V 
S72E(e) 5 ' -CA-AACCTG- AGC-GAA-GGC-GAT-GTG- GC3 ' 
S72E ( as ) 3 ' -GT-TTG-GAC-TCG-CTT-CCG-CTA-CAC-CG- 5 ' 

H E* S B7a GOV 
S72M(s) 5 '-CA~AAC-CTG-AGC~ATG-GGC-GAT~GTG-GC-3 r 
S72M{ as) 3 ' -GTTTG-GAC-TCG-TAC-CCG-CTA-CAC-CG-S ' 

K L S Mra G D V 
S72T(a) 5 ' -CA-AAC- CTG-AGC-ACC-GGC-GAT-GTG-GC- 3' 
S72T(as) 3 * -Gr-TTG-GAC~TCG~TGG-CCG-CTA-CAC-CG-5 " 

N L, S T72 G » V 
S72L C s ) 5 ' - CA-AAC- CTG-AGC-CTG~GGC~GAT-GTG-GC- 3 ' 
£72L(as> 3 ' GT-TTG~GAC-TCG-GAC-CCG~CTA-CAC-CG-5 • 

MLS E»72 GOV 
S72R {*) 5' -CA-AAC-CTG-AGC-CGT- GGC-GAT-GTG-GC-3 " 
S72R(as) 3 ' -GT~TTG-GAC-TCG-GCA- CCG-CTA-CAC-CG-5 ' 

W It S R72 G D V 
S72Q( s ) 5 ' -CA-AAC-CTG-AGC-CAG-GGC-GAT-GTG~GC-3 ' 
S72QCas) 3 ' -GT-TTG-GAC-TCG-GTC-CCG-CTA-CAC-CG-5 ' 

* L S Q72 G D V 
S72K{») 5 * -CA-AAC -CTG-AGC -AAA-GGC -GAT-GTG-GC-3 * 
S72K(aa ) 3 ' -GT-TTG-GAC-TCG-TTT-CCG-CTA-CAC>CG-5 ' 

H X. S K72 G D V 
S72P< S ) 5 ' -CA-AAC-CTG-AGC-CCG-GGC GAT-GTG-GC-3 " 
S72P(as) 3 * -GT-TTG~GAC-TCG-GGC-CCG-CTA-CAC-CG-5 * 

N L S P72 G D V 
S72A{a) 5 * -CA-AAC~CTG-AGC-GCG~GGC~GAT-GTG-GC-3 ' 
S72A{as) 3 ' GT-TTG-GAC-TCG-CGC-CCG-CTA-CAC-CG- 5 ' 

W I* S A72 G D V 
S72N(a ) 5 * -CA~AAC-CTG~AGC-AAC-GGC~GAT-GYG-GC-3 * 
S72K(as) 3 ' -GT-TYG-GAC-TCG-TTG-CCG-CTA-CAC-CG-5' 

N I» S K?2 G I> V 
S7 2G ( a ) 5' -CA-AAC- CTG- AGC-GGT-GGC- GAT-GTG-GC-3 ' 
S72G{as) 3 ' -GT-TTG-GAC»TCG-CCA-CCG~ CTA-CAC-CG-5 ' 

M L S G72 G D V 
S72H(s) 5'-CA-AAC-CTG~AGC-CAC-GGC-GAT-GTG-GC-3' 
S7 2H{ae ) 3 ' - GT-TTG- GAC-TCG-GTG- CCG-CTA-CAC-CG-5 " 
N L S H72 G D V 
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[H8] 

L16W ( s ) 5 ' -CG-AAA-CCG-GAX-XGG-XAC-TAC-CTC-AA-3 1 
L16W( as ) 3 ' -GC-TTT-GGC-CXA-ACC-ATG-ATG-GAG-TT-5 ' 

X F D WIS ¥ Y L 

S71W(S) 5 ' -AX~GCA-AAC-CTG-XGG-AGX-GGC-.GAT-.GT-3 ' 
S7 1W ( as ) 3 ' -XA-CGX-XXG-GAC-ACC-TCA-CCG-CXA-CA-5 ' 

A S? !■ H7l 3GB 

G7 3W ( s ) 5 ' -AC-CXG-AGC-AGX-XGG-GAX-GXG-GCG-AA-3 4 
G7 3W ( as ) 3 ' -TG-GA€~TeG~X€A~ACe~-CTA~€AC~CGC~TT--5 1 

X- S S W73 0 If A 



El04F(s) 5'. 
El04F(as) 3' 



■CC-AAX-AXG-AXX-TXX-GAC-GCC-GGG-GA-3' 
GG-TXA-TAC-XAA-AAA-CXG-CGG-CCC-CX-5' 

N M I F104 DAG 



EIO#W(as) 3' 



-CC-AAT-AXG-ATT-TGG-GAC-GCC-GGG-GA-3 1 
-GG-STA-TAC-TAA-ACC-CTG-CGG-CCC-CZ-5' 
M M X H104 DAG 



[09] 

EB-AP : LALVATGNDTTTKPDLYYLKNSEAINSLALLPPPPAVGSIAFLN DQAMYEQGRLLRNTER 

V GND TTKPDLYYLKN++AI+SLALLPPPP VGSIAFLNDQAMYE+GRLLRNTER 

EA-AP: lv pagndattkpdlyylknaqaidslallppppevgsiaflndqamyekgrllrnter 

[72] 

EB-AP: gk ^^aedanlssggvanafsgafgspitekdapalhklltnmiedagdlatrsakdhymr 

GKLAAEDANLS+GGVANAFS AFGSPITEKDAP LHKLLTNMIEDAGDLATRSAK+ YMR 

gklaaedanlsaggvanafssafgspitekdapqlhklltnmiedagdlatrsakekymr 

[70] 



EA-AP: 



EB-AP: 
EA-AP: 
EB-AP: 
EA-AP: 



IRPFAFYGVSTCNTTEQDKLSKNGSYPSGHTSIGWATALVLAEINPQRQNEILKRGYELG 
IRPFAFYGVSTCNTTEQDKLSKNGSYPSGHTSIGWATALVLAEINPQRQNEILKRGYELG 
IRPFAFYGVSTCNTTEQDKLSKNGSYPSGHTSIGWATALVLAEINPQRQNEILKRGYELG 

QSRVICGYHWQ3DVDAARWGSAWATLHTNPAFQQQLQKAKAEFAQHQKK 
+SRVICGYHWQSDVDAAR+VGSAVVATLHTNPAFQQQLQKAK EFA4- QK 
ESRVICGYHWQSDVDAARIVGSAWATLHTNPAFQQQLQKAKDEFAKTQK 
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54 
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[Hi o] 



35.965 71.208 89.712 

37.459 71.295 89.574 

38.160 69.982 89.872 

39.301 69.858 89.492 

37.485 6B.990 90.532 

38.284 67.775 90.697 

38.466 67.018 89.396 

37.736 67.238 88.431 

37.677 66.810 91.702 

37.725 67.396 93.104 

38.751 67.744 93.636 

36.545 67.536 93.707 

39.455 66.154 89.463 

39.787 65.216 88.391 

40.661 64.081 88.901 

40.804 63.931 90.110 

40.394 65.960 87.195 

41.802 66.484 87.429 

42.307 66.333 88.532 

42.400 67.018 86.493 

41.272 63.298 87.998 

42.188 62.228 88.430 

43.408 62.655 89.259 

43.946 61.944 90.095 

42.692 61.405 87.235 

43.272 60.172 87.655 

43.670 62.174 86.313 

43.814 63.900 88.996 

44.932 64.389 89.799 

44.605 64.736 91.267 

45.435 64.658 92.162 

45.588 65.591 89.143 

44.845 66.781 89.359 

45.899 65.362 87.656 

43.317 65.076 91.495 

42.910 65.213 92.900 

42.265 63.992 93.549 

42.350 63.742 94.736 

41.963 66.395 93.077 

40.719 66.162 92.409 

42.599 67.667 92.543 

41.565 63.229 92.703 

40.791 62.064 93.174 

40.904 60.812 92.287 

39.981 60.348 91.605 

39.294 62.395 93.331 

39.001 63.747 93.965 

37.536 64.076 94.166 

36.767 62.909 94.772 

35.340 63.270 94.947 

42.138 60.283 92.279 

42.516 59.249 91.290 

41.823 57.907 91.452 

41.961 56.989 90.668 



1.00 36.57 
1.00 31.92 
1.00 29.76 
1.00 31. Bl 
1.00 26.40 
1.00 26.63 
1.00 29.21 
1.00 30.52 
1.00 27.01 
1.00 32.45 
1.00 30,02 
1.00 31.60 
1.00 29.14 
1.00 30.47 
1.00 31.02 
1.00 31.00 
1.00 30.92 
1.00 32.66 
1.00 35.03 
1.00 31.63 
1.00 28.72 
1.00 28.53 
1.00 30.10 
1.00 29.06 
1.00 26.05 
1.00 27.75 
1.00 23.76 
1.00 30.82 
1.00 32.79 
1.00 36.32 
1.00 37.21 
1.00 30.53 
1.00 27.79 
1.00 32.16 
1.00 34.81 
1.00 32.91 
1.00 33.08 
1.00 32.49 
1.00 30.92 
1.00 32.04 
1.00 29.75 
1.00 31.17 
1.00 30.27 
1.00 31.40 
1.00 33.05 
1.00 29.09 
1.00 32.97 
1.00 37.86 
1.00 47.28 
1.00 52.08 
1.00 33.01 
1.00 32.06 
1.00 30.98 
1.00 32.57 
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[HI 1] 



14 44.035 59.145 

14 44.283 59.564 

14 43-225 60.638 

15 41.046 57.815 
15 40.204 56.655 
15 38. B10 56.684 
15 38.078 55.706 
15 40.125 56.599 
15 39.589 57.903 
15 40.062 59.044 

15 38.687 57.751 

16 38.495 57.910 
16 37.182 58.179 
16 37.156 58.814 
16 36.109 59.011 
16 36.354 59,099 
16 35.814 58.432 
16 34.876 57.253 

16 35.092 59.477 

17 38.343 59.175 
17 38.555 59.605 
17 39.780 58.903 
17 40.790 58.799 
17 38.856 61.095 
17 37.928 62.099 
17 37.129 62.916 
17 37.905 62.248 
17 36.317 63.919 
17 37.090 63.240 
17 36.303 64.059 

17 35.482 65.023 

18 39.670 58.482 
18 40.838 58.209 
18 41.332 59.414 
18 42.490 59.511 
18 40.563 57.195 
18 40.312 55,826 
18 41.425 55.028 
18 38.985 55.372 
18 41.218 53.725 
18 38.765 54.053 
18 39.892 53.262 

18 39.734 51.974 

19 40.412 60.336 
19 40.788 61.462 
19 41.094 62.812 
19 40.771 63.125 
19 39.708 61.669 
19 39.301 60.442 
19 40.430 59.842 

19 38.078 60.812 

20 41.736 63.667 
20 41.947 65.032 
20 40.935 66.034 
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20 40.182 65.870 

20 43.239 65.608 

20 44.400 64.791 

20 45.633 65.326 

20 46.698 64.259 

20 46.148 62.977 

21 41.050 67.184 
21 40.154 68.246 
21 40.177 68.539 
21 39.134 68.722 
21 40.310 69.512 
21 39.601 69.311 
21 38.392 69.175 

21 40.403 69.303 

22 41.378 68.486 
22 41.592 68.804 
22 40.992 67.752 
22 40.524 68.007 
22 43.079 68.868 

22 43.719 67.716 

23 40.957 66.529 
23 40.320 65,466 
23 3B.811 65.375 
23 38.197 64.451 
23 40.923 64.165 
23 42.451 64.215 
23 43.021 62.908 
23 42.946 62.648 

23 43.544 62.118 

24 38.196 66.359 
24 36.751 66.165 
24 35.973 66.420 
24 36.325 67.333 

24 36.188 67.183 

25 34.859 65.694 
25 33,845 66.149 
25 33.312 67.535 
25 32.788 67.809 
25 32.684 65.160 
25 33.237 63.749 
25 31.739 65.555 

25 34.298 63.551 

26 33.485 68.431 
26 32.797 69.706 
26 31.295 69.680 
26 30.731 70.042 
26 33.474 70.744 
26 32.982 72.133 
26 31.923 72.459 

26 33.827 73.032 

27 30.627 69.289 
27 29.166 69.168 
27 28.412 70.423 
27 27.390 70.393 



82.341 1.00 29.05 

83.187 1.00 30.61 

83.648 1.00 32.90 

82.963 1.00 39.72 

83.113 1.00 50.27 

82.610 1.00 62.00 

83.943 1.00 24.09 

83.530 1.00 23.98 

82.032 1.00 25.08 

81.427 1.00 25.36 

84.371 1.00 23.81 

85.697 1.00 26.97 

85.836 1.00 26.36 

86.744 1.00 32.00 

81.450 1.00 23.72 

80.008 1.00 25.53 

79.068 1.00 25.77 

77.966 1.00 27.65 

79.699 1.00 23.34 

80.303 1.00 33.30 

79.624 1.00 22.35 

78.899 1.00 21.87 
78.974 1.00 23.18 
78.471 1.00 25.83 
79.337 1.00 22.13 
79.214 1.00 26.78 
79.718 1.00 30.40 

80.900 1.00 31.10 
78.957 1.00 32.35 
79.610 1.00 21.49 
79.738 1.00 22.48 
78.438 1-00 22.81 
77.704 1.00 23.36 
80.734 1.00 21.43 
78.228 1.00 23.46 
77.243 1.00 23.60 
77.530 1.00 24.71 
78.603 1.00 25.03 
77.096 1.00 20.26 
76.838 1.00 23.14 
75.954 1.00 21.26 
75.722 1.00 16.94 
76.562 1.00 22.50 
76.751 1.00 22.04 
76.533 1.00 22.52 
75.509 1.00 22.34 
75.900 1.00 20.15 
76.217 1.00 24.94 
76.732 1.00 29.46 
75.809 1.00 25.76 
77.622 1.00 19.77 
77.549 1.00 18.88 
77.177 1.00 18.74 
76.517 1.00 21.73 
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13.665 73.842 77.945 1.00 20.26 

13.728 73.715 79.159 1.00 20.52 

12.997 71.579 76.991 1.00 11.74 

13.723 70.243 77.051 1.00 12.04 

15.140 70.581 77.482 1.00 11.57 

13.311 74.962 77.356 1.00 19.25 

12.919 76.136 78.122 1.00 18.78 

11.457 76.120 78.497 1.00 18.25 

10.582 75.579 77.847 1.00 18.88 

13.152 77.414 77.304 1.00 17.95 

11.182 76.753 79.609 1.00 18.03 

9.803 77.005 79.965 1.00 16.78 

9.135 77.993 78.998 1.00 17.18 

9.640 79.048 78.650 1.00 19.89 

9.740 77.500 81.436 1.00 18.33 

10.381 76.501 82.418 1.00 13.83 

8.300 77.825 81.832 1.00 14.21 

7.952 77.616 78.561 1.00 18.34 

7.422 78.249 77.343 1.00 22.06 

7.538 77.398 76.043 1.00 21.25 

6.851 77.623 75.068 1.00 22.09 

8.422 76.401 76.060 1.00 21.73 

8.520 75.487 74.905 1.00 20.30 

7.604 74.277 74.964 1.00 21.10 

7.217 73.736 76.002 1.00 19.55 

9.946 74.998 74.748 1.00 15.45 

10.197 73.967 75.704 1.00 15.38 

7.287 73.796 73.772 1.00 17.17 

6.618 72.485 73.702 1.00 14.71 

7.475 71.311 74.225 1.00 10.81 

6.998 70.315 74.782 1.00 15.23 

6.102 72.235 72.219 1.00 15.78 

5.162 73.368 71.791 1.00 15.41 

5.406 70.863 72.091 1.00 14.54 

4.812 73.332 70.307 1.00 18.26 

8.790 71.443 74.040 1.00 10.69 

9.633 70.373 74.530 1.00 13.79 

9.566 70.300 76.091 1.00 15.36 

9.369 69.245 76.683 1.00 20.02 

11.046 70.610 74.065 1.00 11.61 

9.547 71.495 76.702 1.00 16.94 

9.200 71.480 78.151 1.00 15.75 

7.818 70.970 78.533 1.00 16.07 

7.652 70.182 79.448 1.00 19.72 

9.513 72.819 78.819 1.00 17.93 

9.380 72.700 80.338 1.00 20.96 

10.297 71.904 81.056 1.00 19.46 

8.324 73.370 80.997 1.00 20.99 

10.148 71.763 82.450 1.00 17.30 

8.190 73.248 82.402 1.00 19.79 

9.111 72.443 83.100 1.00 13.36 

6.790 71.375 77.765 1.00 19.00 

5.507 70.643 77.917 1.00 19.22 

5.573 69.103 77.945 1.00 19.39 
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49 6.444 66.124 

50 4.639 63.731 
50 3.336 63.234 
50 3.052 61.776 
50 2.548 61.050 
50 2.190 64.023 
50 2.304 65.537 
50 2.054 65.976 
50 1.887 65.138 

50 2.004 67.162 

51 3.479 61.343 
51 3.427 59.907 
51 4.275 59.006 
51 3.804 57.996 
51 3.680 59.545 
51 3.461 58.028 
51 2.115 57.435 
51 1.093 58.076 

51 2.098 56.123 

52 5.556 59.414 
52 6.400 58.689 
52 5.793 58.681 

52 5.666 57.699 

53 5.321 59.874 
53 4.527 60.032 
53 3.384 59.049 
53 3.284 58.437 
53 4.128 61.494 
53 3.857 61.919 
53 3.519 63.393 
53 2.385 63.740 
53 1.088 63.593 
53 0.187 64.144 

53 0.661 62.938 

54 2.575 58.839 
54 1.588 57.735 
54 2.114 56.273 
54 1.452 55.329 
54 0.603 57.880 
54 -0.599 58.822 
54 -1.298 59.020 

54 -0.286 60.130 

55 3.374 56.117 
55 4.016 54.784 
55 4.577 54.392 
55 4.842 53.224 
55 5.194 54.646 
55 4.832 54.514 
55 3.960 53.287 

55 6.118 54.471 

56 4.732 55.458 
56 5.257 55.308 
56 4.616 54.240 
56 5.260 53.518 



90.726 1.00 29.46 

84.994 1.00 22.09 

85.472 1.00 21.48 

85.230 1.00 23.20 

86.081 1.00 24.23 

84.862 1.00 21.88 

84.986 1.00 21.13 

86.417 1.00 25.41 

87.287 1.00 24.65 

86.679 1.00 25.05 

B4.032 1.00 23.02 

83.812 1.00 24.72 

84.728 1.00 26.23 

85.253 1.00 25.10 

82.355 1.00 24.41 

82.141 1.00 38.05 

82.657 1.00 53.15 

82.867 1.00 61.03 
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56 5.249 56.643 

56 6.368 57.502 

56 6.142 58.874 

56 7.073 59.804 

56 7.062 61.074 

56 6.401 61.444 

56 7.688 61.979 

57 3.306 54.120 
57 2.602 53.027 
57 2.786 51.585 
57 2,316 50.630 
57 1.124 53.435 
57 0.389 53.137 
57 -0.829 53.335 

57 1.140 52.692 

58 3.461 51.442 
58 3.555 50.086 
58 4.821 49.318 
58 5.721 49.876 
58 3.492 50.189 
58 4.774 50.576 

58 2.432 51.203 

59 4.937 48.068 
59 6.238 47.410 
59 7.487 48.104 
59 8.607 48.153 
59 6.067 45.933 
59 7.242 45.007 
59 7.519 44.933 
59 6.582 45.064 

59 8.686 44.751 

60 7.229 48.734 
60 8.251 49.599 
60 8.614 50.851 
60 9.772 51.257 
60 7.874 49.966 
60 8.877 50.860 
60 10.268 50.249 
60 11.285 51.161 
60 12.214 51.778 
60 12.159 51.805 

60 13.227 52.294 

61 7.562 51.411 
61 7.623 52.443 
61 8.468 52.051 

61 9.350 52.773 

62 8.248 50.821 
62 9.102 50.251 
62 10.590 50.158 
62 11.443 50.668 
62 8.519 48.900 
62 9.379 48.296 
62 8.847 46.904 
62 9.944 45.971 



91.993 1.00 32.58 

91.476 1.00 22.04 
92.049 1.00 21.74 
91.447 1.00 23.56 
91.750 1.00 25.56 
92.790 1.00 30.94 

91.035 1.00 22.33 
91.997 1.00 44.42 
92.680 1.00 48.62 
92.169 1.00 47.46 
92.759 1.00 51.15 
92.726 1.00 59.30 
94.049 1.00 68.98 
94.164 1.00 75.09 
95.058 1.00 71.68 

91.036 1.00 42.68 
90.475 1.00 36.64 
90.871 1.00 33.64 

91.477 1.00 31.69 
88.948 1.00 36.81 
88.447 1.00 37.64 
88.507 1.00 35.36 
90.409 1.00 33.08 
90.581 1.00 34.80 

89.944 1.00 33-45 
90.463 1.00 34.28 
90.191 1.00 43.43 
90.614 1.00 59.74 
92.159 1.00 69-61 
92.960 1.00 74.78 
92.589 1.00 74.97 
88.768 1.00 27.61 
88.158 1.00 25.02 
88.958 1.00 22.94 
89.002 1.00 24.63 
86.690 1.00 26.16 
85.900 1.00 24.47 
85.758 1.00 23.96 
85.217 1.00 25.64 

85.945 1.00 24.77 
87.261 1.00 24.78 
85.325 1-00 19.79 
89.587 1.00 21.94 
90.620 1.00 22.33 
91.824 1.00 24.44 
92.253 1.00 25.22 
92.307 1.00 26.95 
93.350 1.00 26.24 
93.045 1.00 24.89 
93.756 1.00 23.23 
93.723 1.00 29.90 
94.835 1.00 38.76 
95.222 1.00 47.47 
95.773 1.00 53.72 
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[H2 4] 



109 32.954 65.922 

109 32.905 67.026 

109 35.024 64.826 

109 36.393 65.285 

109 37.408 64.213 

109 36.469 66.186 

110 32.206 64.812 
110 31.336 64.771 
110 30.074 65.608 
110 29.504 65.885 

110 30.921 63.333 

111 29.672 66.038 
111 28.453 66.863 
111 28.654 68.292 
111 27.754 69.106 
111 27.469 66.257 
111 28.011 66.399 

111 27.094 64.802 

112 29.870 68.595 
112 30.068 69.805 
112 29.745 71.185 
112 29.035 72.025 
112 31.512 69.782 
112 31.847 70.852 
112 33.319 70.922 
112 33.831 69.709 
112 35.138 69.496 
112 35.949 70.322 

112 35.623 68.436 

113 30.323 71.398 
113 30.146 72.736 
113 28.721 73.124 
113 28.288 74.263 
113 31.029 72.919 

113 30.812 71.854 

114 27.955 72.094 
114 26.510 72.272 
114 25.695 72.377 
114 24.890 73.293 

114 25.935 71,096 

115 25.993 71.462 
115 25.431 71.618 
115 25.524 73.029 
115 24.535 73.710 
115 26.048 70.606 
115 25.304 69.294 
115 25.867 68.477 
115 25.353 67.039 

115 23.888 67.023 

116 26.784 73.454 
116 27,073 74.739 
116 26.589 75.938 
116 26.208 76.967 
116 28.573 74.896 



82.752 1.00 21.46 

82.199 1.00 23.24 
83.679 1.00 20.60 
84.113 1.00 21.65 
84.096 1.00 17.20 
85*254 1.00 20.25 
82.422 1.00 21.81 
81.215 1.00 20.79 
81.232 1.00 23.23 
80.182 1.00 23.66 
80.868 1.00 20.49 
82.465 1.00 20.15 

82.653 1.00 19.21 
83.132 1.00 18.58 
83.131 1.00 18.77 

83.628 1.00 18.46 
84.949 1.00 23.25 
83.347 1.00 15.78 
83.547 1.00 20.94 
84.369 1.00 22.62 
B3.786 1.00 23.68 
84.325 1.00 21.09 
84.911 1.00 22.88 
85.952 1.00 22.67 
86.319 1.00 18.55 
86.930 1.00 22.11 
86.853 1.00 21.99 
86.227 1.00 23.29 
87.414 1.00 23.83 
82.583 1.00 21.66 
81.981 1.00 19.14 

81.629 1.00 20.09 
81.806 1.00 23.06 
80.732 1.00 24.64 
79.778 1.00 25.18 
81.186 1.00 19.43 
80.944 1.00 17.15 
82.247 1.00 16.95 
82.402 1.00 17.79 
80.117 1.00 15.05 

83.200 1.00 18.76 
84.559 1.00 20.52 
85.143 1.00 18.24 
85.429 1.00 19.61 
85.508 1.00 17.41 
85.482 1.00 22.93 

86.654 1.00 26.73 
86.850 1.00 26.14 
87.009 1.00 26.36 
85.203 1.00 19.25 
85.832 1.00 20.02 
85.076 1.00 23.51 
85.612 1.00 24.69 
86.053 1.00 22.26 
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14.929 
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CA 
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73.871 87.029 1.00 25.80 

73.085 87.657 1.00 27.77 

73.847 87.166 1.00 28.44 

75.793 83.741 1.00 23.53 

76.894 82.957 1.00 21.71 

77.044 83.026 1.00 20.75 

78.108 83.223 1.00 20.51 

76.787 81.501 1.00 22.93 

77.909 80.635 1.00 22.08 

79.128 80.459 1.00 23.33 

77.852 79.881 1.00 22.30 

79.836 79.615 1.00 23.49 

79.041 79.262 1.00 23.57 

75.906 82.825 1.00 19.95 

76.013 82.795 1.00 19.91 

76.075 84.159 1.00 22.89 

76.596 84.278 1.00 22.53 

74.869 82.020 1.00 18.70 
74.964 80.550 1.00 19.86 
76,030 79.775 1.00 20.81 
74.004 80.005 1.00 20.19 
76.104 78.410 1.00 24.18 
74.097 78.652 1.00 22.07 

75.133 77.869 1.00 24.85 
75.231 76.525 1.00 25.02 
75.453 85.158 1.00 22.72 
75.408 86.516 1.00 25.49 
75.033 86.619 1.00 22.79 
75.639 87,309 1.00 23.65 
76.758 87.200 1.00 31.90 
77.200 87.296 1.00 41.79 
78.779 88.163 1.00 50.25 
79.838 86.910 1.00 48.37 
74.021 85.840 1.00 21.05 
73.782 85.704 1.00 19.45 
73.247 86.989 1.00 16.34 
72.369 87.587 1.00 17.21 
72.757 84.558 1.00 16.25 
72.517 84.063 1.00 17.39 
71.558 82.842 1.00 19.83 
71.636 82.189 1.00 20.39 
70.642 81.479 1.00 12.14 
69.574 81.259 1.00 12.74 
70.767 81.007 1.00 15.75 
73.723 87.290 1.00 16.46 
73.186 88.360 1.00 22.91 
71.795 88.080 1.00 23.50 
71.571 87.043 1.00 26.14 

74.134 88.686 1.00 25.98 
75.592 88.783 1.00 29.16 

73.870 89.982 1.00 23.20 
75.914 89.785 1.00 29.73 
70.877 89.036 1.00 21.01 
69.534 88.976 1.00 19.80 
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[1126] 



122 13.372 69.532 

122 12.805 70.488 

122 15.533 68.653 

122 17.023 68.706 

122 17.721 67.861 

122 19.141 68.121 

122 19.914 67.081 

122 19.401 65.871 

122 21.196 67.257 

123 12.700 68.460 
123 11.243 68.461 
123 10.668 58.630 
123 9. 881 69.536 
123 10.808 67.150 
123 12.028 66.572 

123 13.235 67.291 

124 11.077 67.771 
124 10.489 67.948 
124 10.541 69.394 
124 9.581 69.970 
124 11.044 66.869 
124 12.484 67.199 
124 12.748 68.117 
124 13.554 66.632 
124 14.068 68.524 
124 14.881 67.014 

124 15.129 67,975 

125 11.681 70.039 
125 11.866 71.464 
125 11.033 72.481 
125 10.455 73.445 

125 13.358 71.840 

126 10.941 72-202 
126 10.017 72.958 
126 8.590 72.919 
126 7.910 73.945 
126 10.051 72.379 
126 9.147 73.140 
126 9.669 74.211 
126 7.794 72.757 
126 8.824 74.913 
126 6.940 73.472 

126 7.471 74.538 

127 8.183 71.664 
127 6.843 71.414 
127 6.642 71.689 
127 5.525 71.665 
127 6.370 69.994 
127 6.198 69.850 
127 7.200 69.185 
127 5.064 70.407 
127 7.057 69.037 
127 4.907 70.261 
127 5.891 69.543 
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[030] 



26.575 58.446 83.029 1.00 19.72 

27.086 57.628 82,255 1.00 17.38 

26.434 60.927 82.644 1.00 12.58 

27.648 60.861 81.911 1.00 16.08 

26.662 58.340 84.403 1.00 20.60 

27.272 57.121 85.017 1.00 16.15 

26.622 55.802 84.631 1.00 10.76 

27.293 54.850 84.262 1.00 14.38 

27.384 57.170 86*608 1.00 15.02 

28.187 58.421 86.963 1.00 16.37 

28.154 55.944 87.164 1.00 12.98 

27.870 59.034 88.338 1.00 16.58 

25.285 55.763 84.720 1.00 9.72 

24.662 54.476 84.397 1.00 13.63 

24.843 54.033 82.910 1.00 16.00 

25.022 52.866 82.571 1.00 16.37 

24.801 55.047 82.025 1.00 16.77 

24.960 54.747 80.589 1.00 16.73 

26.378 54.351 80.200 1.00 15.90 

26.656 53.301 79.628 1.00 18.41 

24.442 55.940 79.771 1.00 16.52 

24.320 55.475 78.321 1.00 19.11 

25.009 56.015 77.210 1.00 18.94 

23.471 54.426 77.765 1.00 18.98 

24.679 55.352 76.044 1.00 17.77 

23.781 54.322 76.357 1.00 22.22 

22.585 53.486 78.337 1.00 19.43 

23.084 53.377 75.564 1.00 17.99 

21.913 52.538 77.537 1.00 19.46 

22.191 52.464 76.158 1.00 17.84 

27.299 55.209 80.623 1.00 15,37 

28.702 54.836 80.515 1.00 14.36 

29.156 53.503 81.108 1.00 19.46 

29.895 52.723 80.528 1.00 19.86 

29.564 55.918 81.136 1.00 15.83 

28.651 53.207 82.327 1.00 19.95 

28.820 51.832 82.831 1.00 17.52 

28.177 50.744 81.994 1.0D 15.22 

28.825 49.745 81.765 1.00 19.09 

28.328 51.667 84.291 1.00 14.92 

28.932 52.679 85.054 1.00 18.29 

28.620 50.327 84.944 1.00 13.21 

26.930 50.947 81.535 1.00 14.63 

26.365 49.936 80.621 1.00 17.10 

27.213 49.686 79.354 1.00 15.52 

27.539 48.565 79.025 1.00 16.52 

24.942 50.300 80.203 1.00 13.99 

27.655 50.766 78.705 1.00 17.91 

28.613 50.615 77.580 1.00 17.69 

29.895 49.851 77.846 1.00 19.93 

30.277 48.954 77.092 1.00 19.21 

28,959 51.971 76.939 1.00 14.08 

27.744 52.759 76.396 1.00 11.97 

27.045 52.105 75.210 1.00 12.90 
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26.552 37.804 75.508 1.00 27.09 
25.275 38,321 76.189 1.00 25.06 
24.162 37.932 75.883 1.00 23.75 
27.080 36.617 76.282 1.00 35.50 
27.386 35.380 75.468 1.00 52.12 
26.074 34.747 75.000 1.00 65.78 
25.950 34.245 73.889 1.00 72.02 
25.047 34.780 75.867 1.00 71.50 
25.513 39.242 77.156 1.00 26.04 
24.389 39.900 77.837 1.00 25.63 
24.242 41.368 77.558 1.00 23.88 
23.632 42.106 78.308 1.00 24.09 
24.452 39.638 79.337 1.00 24.63 
24.087 38.171 79.408 1.00 25.72 
23.986 37.617 80.802 1.00 33.72 
22.970 38.302 81.587 1.00 35.38 
21.729 37.877 81.680 1.00 35.91 
20.908 38.482 82.490 1.00 34.99 
21.314 36.867 80.975 1.00 39.28 
24.838 41.810 76.424 1.00 23.22 
24.820 43.228 76.080 1.00 19.99 
23.441 43.850 76.067 1.00 21.38 
23.216 44.969 76.492 1.00 24.60 
25.571 43.510 74.769 1.00 22.07 
24.970 42.878 73.494 1.00 20.93 
25.716 43.287 72.207 1.00 23.42 
26.680 44.055 72.202 1.00 24.82 
25.186 42.738 71.109 1.00 13.86 
22.455 43.089 75.600 1.00 20.48 
21.138 43.736 75.525 1.00 20.97 
20.484 44.007 76.892 1.00 19.73 
19.852 45.020 77.128 1.00 18.90 
20.195 42.930 74.595 1.00 24.43 
20.763 42.881 73.153 1.00 25.82 
20.842 43.862 72.440 1.00 26.22 
21.197 41.709 72.734 1.00 25.47 
20.680 43.042 77.790 1.00 21.27 
20.166 43.146 79.157 1.00 19.84 
20.849 44.220 79.926 1.00 16.23 
20.199 45.026 80.575 1.00 20.87 
20.317 41.822 79.892 1.00 20.47 
19.412 40.750 79.312 1.00 24.15 
20.157 39.825 78.376 1.00 26.37 
21.076 40.256 77.685 1.00 23.54 
19.801 38.645 78.363 1.00 32.14 
22.169 44.236 79.751 1.00 17.53 
23.029 45.318 80.257 1.00 16.90 
22.679 46.733 79.813 1.00 20.21 
22.454 47.636 80.617 1.00 18.91 
24.507 44.992 79.956 1.00 17.00 
25.000 43.685 80.613 1.00 15.78 
25.426 46.163 80.300 1.00 18.13 
26.426 43.320 80.163 1.00 13.83 
22.575 46.909 78.468 1.00 20.75 
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33.816 32.519 85.143 1.00 68.04 
33.014 31,764 85.662 I. 00 67.46 
34.091 34.903 86.045 1.00 68.11 
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76.606 


1.00 


73.28 


ATOM 


94 


0 


HOH 


w 


325 


30.214 


44.935 


101.119 


1.00 


28 . 63 


ATOM 


95 


o 


HOH 


w 


326 


43.719 


69.244 


83.004 


1.00 


32.20 


ATOM 


96 


0 


HOH 


w 


327 


7,992 


54 .768 


93.490 


1 .00 


36.05 


ATOM 


97 


0 


HOH 


w 


328 


11.059 


49.604 


75.476 


1.00 


43.80 


ATOM 


98 


o 


HOH 


w 


329 


17.730 


37 .202 


79.516 


1 .00 


44 .41 


ATOM 


99 


0 


HOH 


w 


330 


14.170 


59.796 


74.913 


1,00 


70.26 


ATOM 


100 


0 


HOH 


w 


331 


28. 648 


70. 326 


88.645 


1.00 


34.35 


ATOM 


101 


o 


HOH 


w 


332 


16.146 


57 . 197 


73. 492 


1 . 00 


49 .27 


ATOM 


102 


0 


HOH 


w 


333 


11 . 086 


52.502 


82.116 


1.00 


39.47 


ATOM 


103 


o 


HOH 


w 


334 


15.950 


60.744 


73. 392 


1.00 


63.16 


ATOM 


104 


0 


HOH 


w 


335 


23.809 


74.443 


89. 142 


1.00 


63.73 


ATOM 


105 


0 


HOH 


w 


336 


43.077 


70.945 


86.543 


1.00 


41.77 


ATOM 


106 


o 


HOH 


w 


337 


44.625 


68.578 


85.466 


1.00 


42.53 


ATOM 


107 


0 


HOH 


w 


338 


38 . 003 


70. 941 


79. 707 


1 . 00 


47.97 


ATOM 


10B 


o 


HOH 


w 


339 


42 . 635 


39. 826 


86. 317 


1 . 00 


39.90 


ATOM 


109 


o 


HOH 


w 


340 


28 . 158 


51.028 


97. 893 


1.00 


35.28 


ATOM 


110 


o 


HOH 


w 


341 


34.562 


57.666 


98 .193 


1.00 


56.42 


ATOM 


111 


o 


HOH 


w 


342 


23. 659 


34 .535 


79.197 


1. 00 


84.39 


ATOM 


112 


o 


HOH 


w 


343 


10 . 337 


58 . 458 


76. 704 


1 . 00 


45.85 


ATOM 


113 


o 


HOH 


w 


344 


32. 164 


75.101 


85.461 


1. 00 


54.21 


ATOM 


114 


o 


HOH 


w 


345 


32 . 930 


38 . 410 


86 . 586 


1 . 00 


43.15 


ATOM 


115 


0 


HOH 


w 


346 


32. 310 


36 . 987 


102. 558 


1. 00 


47.71 


ATOM 


116 


o 


HOH 


w 


347 


11 .163 


49.101 


82. 634 


1. 00 


84.37 


ATOM 


117 


o 


HOH 


w 


348 


34 .268 


69 . 634 


83. 019 


1 . 00 


47. 39 


ATOM 


118 


o 


HOH 


w 


349 


31 . 352 


37 .085 


89. 579 


1.00 


74 . 88 


ATOM 


119 


o 


HOH 


w 


350 


29 . 118 


56 . 986 


95. 860 


1 .00 


34 . 59 


TV TAM 




u 


HOH 




j51 


1 . 634 


70 .786 


81.659 


1 . 00 


41.89 


ATOM 


121 


o 


HOH 


w 


352 


2.044 


71.714 


85.736 


1.00 


37.84 


ATOM 


122 


o 


HOH 


w 


353 


16.219 


75.511 


74.471 


1.00 


44.53 


ATOM 


123 


o 


HOH 


w 


354 


24.035 


45.705 


97.204 


1.00 


48.11 


ATOM 


124 


o 


HOH 


w 


355 


17.939 


77.382 


82.853 


1.00 


65.65 


ATOM 


125 


o 


HOH 


w 


356 


12.504 


76.991 


70.634 


1.00 


50.43 


ATOM 


126 


0 


HOH 


w 


357 


16.951 


78.295 


74.889 


1.00 


47.02 


ATOM 


127 


0 


HOH 


w 


358 


15.777 


75.404 


81.566 


1.00 


33.68 


ATOM 


128 


o 


HOH 


w 


359 


37.401 


72.376 


82.831 


1.00 


50.52 


ATOM 


129 


o 


HOH 


w 


360 


14.060 


44.359 


88.918 


1.00 


80.84 


ATOM 


130 


0 


HOH 


w 


361 


32.619 


76.123 


75.757 


1.00 


42.84 


ATOM 


131 


0 


HOH 


w 


362 


21.836 


66.226 


94.339 


1.00 


63.40 


ATOM 


132 


0 


HOH 


w 


363 


16.011 


46.526 


82.837 


1.00 


38.42 


ATOM 


133 


0 


HOH 


w 


364 


7.716 


57.886 


82.470 


1.00 


50.22 
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ATOM 


134 


O 


HOH 


W 


365 


41.813 


72.155 


81.960 


1.00 


76.60 


ATOM 


135 


O 


HOH 


w 


366 


5.810 


63.614 


94.440 


1.00 


41.72 


ATOM 


136 


O 


HOH 


w 


367 


22.833 


66.006 


98.308 


1.00 


65.79 


ATOM 


137 


O 


HOH 


w 


368 


21,384 


36.791 


76.692 


1.00 


59.29 


ATOM 


138 


0 


HOH 


w 


369 


38.765 


52.950 


92.219 


1.00 


27.87 


ATOM 


139 


O 


HOH 


w 


370 


46.430 


68.991 


81.609 


1.00 


70.52 


ATOM 


140 


O 


HOH 


w 


371 


36.973 


69.709 


83.153 


1.00 


33.81 


ATOM 


141 


O 


HOH 


w 


372 


22.238 


43.716 


92.825 


1.00 


44.49 


ATOM 


142 


O 


HOH 


w 


373 


23.096 


80.189 


77.308 


1.00 


50.73 


ATOM 


143 


O 


HOH 


w 


374 


2.790 


53.932 


81.478 


1.00 


50.22 


ATOM 


144 


O 


HOH 


w 


375 


3.292 


64.768 


94.055 


1.00 


46.64 


ATOM 


145 


O 


HOH 


w 


376 


26.937 


79.257 


75.755 


1.00 


47.21 


ATOM 


146 


O 


HOH 


w 


377 


45.046 


50.594 


85.873 


1.00 


46.10 


ATOM 


147 


O 


HOH 


w 


378 


24.988 


68. 312 


90.158 


1.00 


39.03 


ATOM 


148 


O 


HOH 


w 


379 


2.045 


61.203 


93.643 


1.00 


49.73 


ATOM 


149 


O 


HOH 


w 


380 


44.273 


56.110 


87,700 


1.00 


46.74 


ATOM 


150 


O 


HOH 


w 


381 


26.747 


76.462 


73.043 


1.00 


50.91 


ATOM 


151 


0 


HOH 


w 


382 


40.545 


70.889 


76.918 


1.00 


68.80 


ATOM 


152 


0 


HOH 


w 


383 


25.523 


80.486 


83.807 


1.00 


67.90 


ATOM 


153 


o 


HOH 


w 


384 


40.972 


36.296 


87.372 


1.00 


66.49 


ATOM 


154 


0 


HOH 


w 


385 


12.617 


56.710 


77.567 


1.00 


44.81 


ATOM 


155 


0 


HOH 


w 


386 


44.460 


48.054 


74.082 


1.00 


41.02 


ATOM 


156 


0 


HOH 


w 


387 


35.781 


73.896 


86.117 


1.00 


38.14 


ATOM 


157 


0 


HOH 


w 


388 


21.625 


80.398 


81.815 


1.00 


47.96 


ATOM 


158 


0 


HOH 


w 


389 


46.628 


56.635 


82.977 


1.00 


50.89 


ATOM 


159 


o 


HOH 


w 


390 


12.308 


51.573 


78.083 


1.00 


64.92 


ATOM 


160 


o 


HOH 


w 


391 


30.773 


39.420 


87.798 


1.00 


55.92 


ATOM 


161 


o 


HOH 


w 


392 


26.088 


65.110 


89.923 


1.00 


44.80 


ATOM 


162 


o 


HOH 


w 


393 


10.719 


70.886 


96.928 


1.00 


48.46 


ATOM 


163 


0 


HOH 


w 


394 


12.474 


47.243 


84.457 


1.00 


53.08 


ATOM 


164 


0 


HOH 


w 


395 


24.296 


71.312 


91.828 


1.00 


48.39 


ATOM 


165 


o 


HOH 


w 


396 


6.459 


50.108 


83.133 


1.00 


57.82 


ATOM 


166 


o 


HOH 


w 


397 


42.423 


66.213 


75.196 


1.00 


34.97 


ATOM 


167 


0 


HOH 


w 


398 


29.045 


53.518 


101.769 


1.00 


46.59 


ATOM 


168 


0 


HOH 


w 


399 


27.195 


39.655 


105.406 


1.00 


41.59 


ATOM 


169 


0 


HOH 


w 


400 


6.834 


56.385 


96.211 


1.00 


45.81 


ATOM 


170 


0 


HOH 


w 


401 


47.957 


50.138 


78.280 


1.00 


43.60 


ATOM 


171 


0 


HOH 


w 


402 


23.330 


36.461 


72.787 


1.00 


54.41 


ATOM 


172 


o 


HOH 


w 


403 


29.051 


79.533 


81.900 


1.00 


78.87 


ATOM 


173 


o 


HOH 


w 


404 


46.670 


55.026 


74.340 


1.00 


68.61 


ATOM 


174 


o 


HOH 


w 


405 


28.985 


78.746 


85.840 


1, 00 


75.16 


ATOM 


175 


o 


HOH 


w 


406 


32.117 


68.589 


73.365 


1.00 


42.10 


ATOM 


176 


o 


HOH 


w 


407 


48.677 


52.842 


75.727 


1.00 


66.77 


ATOM 


177 


o 


HOH 


w 


408 


29.185 


36.245 


72. 017 


1. 00 


75.24 


ATOM 


178 


0 


HOH 


w 


409 


37.168 


67.596 


97.670 


1.00 


38.24 


ATOM 


179 


0 


HOH 


w 


410 


11.986 


77.352 


92.370 


1.00 


35.94 


ATOM 


180 


0 


HOH 


w 


411 


39.548 


63.174 


98.280 


1.00 


39.58 


ATOM 


181 


o 


HOH 


w 


412 


30.500 


79.967 


79.292 


1.00 


62.87 


ATOM 


182 


o 


HOH 


w 


413 


18.003 


41.205 


83.764 


1.00 


64.48 


ATOM 


183 


0 


HOH 


w 


414 


34.455 


37.242 


89.080 


1.00 


52.58 


ATOM 


184 


0 


HOH 


w 


415 


47.074 


60.938 


83.746 


1.00 


66.98 


ATOM 


185 


0 


HOH 


w 


416 


10.880 


54.535 


78.559 


1.00 


45.29 


ATOM 


186 


0 


HOH 


w 


417 


30.230 


76.830 


74.341 


1.00 


71.09 


ATOM 


187 


o 


HOH 


w 


418 


12.118 


81.147 


79.341 


1.00 


49.66 
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ATOM 


188 


O 


HOH 


W 


ATOM 


189 


O 


HOH 


W 


ATOM 


190 


O 


HOH 


W 


ATOM 


191 


o 


HOH 


w 


ATOM 


192 


O 


HOH 


w 


ATOM 


193 


0 


HOH 


w 


ATOM 


194 


o 


HOH 


w 


ATOM 


195 


0 


HOH 


w 


ATOM 


196 


0 


HOH 


w 


ATOM 


X97 


o 


HOH 


w 


ATOM 


198 


o 


HOH 


w 


ATOM 


199 


o 


HOH 


w 


ATOM 


200 


o 


HOH 


H 


ATOM 


201 


o 


HOH 


w 


ATOM 


202 


o 


HOH 


w 


ATOM 


203 


o 


HOH 


w 


ATOM 


204 


0 


HOH 


w 


ATOM 


205 


o 


HOH 


w 


ATOM 


206 


o 


HOH 


w 


ATOM 


207 


o 


HOH 


w 


ATOM 


208 


o 


HOH 


w 


ATOM 


209 


o 


HOH 


w 


ATOM 


210 


o 


HOH 


w 


ATOM 


211 


o 


HOH 


w 


ATOM 


212 


o 


HOH 


w 


ATOM 


213 


o 


HOH 


w 


ATOM 


214 


o 


HOH 


w 


ATOM 


215 


o 


HOH 


w 


ATOM 


216 


o 


HOH 


w 


ATOM 


217 


o 


HOH 


w 


ATOM 


218 


o 


HOH 


w 


ATOM 


219 


o 


HOH 


w 


ATOM 


220 


o 


HOH 


w 


ATOM 


221 


o 


HOH 


w 


ATOM 


222 


o 


HOH 


w 


ATOM 


223 


o 


HOH 


w 


ATOM 


224 


o 


HOH 


w 


ATOM 


225 


o 


HOH 


w 


ATOM 


226 


o 


HOH 


w 


ATOM 


227 


o 


HOH 


w 


ATOM 


228 


o 


HOH 


w 


ATOM 


229 


o 


HOH 


w 


ATOM 


230 


o 


HOH 


w 


ATOM 


231 


o 


HOH 


w 


ATOM 


232 


o 


HOH 


w 


ATOM 


233 


o 


HOH 


w 


ATOM 


234 


o 


HOH 


w 


ATOM 


235 


o 


HOH 


w 


ATOM 


236 


o 


HOH 


w 



END 
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419 32.095 76.945 

420 -0.301 68.264 

421 10.822 64.227 

422 23.374 42.555 

423 20.016 59.713 

424 15.833 78.412 

425 43.534 35.850 

426 11.933 68.018 

427 20.777 37.368 

428 22.392 36.632 

429 29.340 37.487 

430 23.237 39.294 

431 13.654 75.325 

432 27.904 38.307 

433 44.213 59.909 

434 2.129 75.408 

435 13.993 43.469 

436 31.644 55.529 

437 9.462 82.415 

438 21.813 58.761 

439 22.202 59.533 

440 18.118 43.497 

441 13.762 54.340 

442 33.277 73.931 

443 34.442 68.648 

444 30.640 67.899 

445 40.813 44.217 

446 33.012 71.334 

447 25.130 57.928 

448 7.584 82.067 

449 42.214 40.521 

450 8.915 57.776 

451 15.963 42.582 

452 23.011 77.967 

453 36.910 35.452 

454 37.814 55.271 

455 26.721 58.439 

456 16.108 40.093 

457 27.800 35.543 

458 5.859 51.318 

459 7.841 51.875 

460 28.280 66.535 

461 13.943 46.268 

462 14.681 69.220 

463 30.388 71.379 

464 8.062 56.915 

465 30.104 41.907 

466 4.988 49.407 

467 8.747 53.997 
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56.01 
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98.874 
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57.71 


89.560 
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101.980 


1 . 


00 


74.20 
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79.188 


1. 
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79.755 


1. 


00 


64.17 


84 .483 


1. 


00 


59.78 


99.951 


1. 


00 


58.81 


76.470 


1. 


00 


48,44 


98.061 


1. 


00 


60.37 


93.382 


1. 


00 


43.39 


86.455 


1. 


00 


46.86 


105.466 


1. 


00 


57.78 


83.853 


1. 


00 


56.73 


90.744 


1. 


00 


27.90 


91.831 


1. 
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53.48 


74.058 


1. 


00 


53.35 


90.213 


1- 


00 


53.98 


101.293 


1. 


00 


38.97 


74.163 


1. 


00 


26.55 


78.980 


1. 


00 


37.75 


101.115 


1. 


00 


50.37 


79.699 


1. 


00 


71.24 


75.363 


1. 


00 


64.04 


88.469 


1. 


00 


70.47 


99.966 


1. 
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54.36 


99.230 
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00 


86.46 


81.126 


1. 


00 


98.28 


96.536 


1. 


00 


63.56 


95.801 


1. 


00 




96.622 


1. 


00 


64.76 


89.122 


1. 


00 


73.27 


81.680 


1. 


00 


56.20 


73.344 


1. 


00 


83.46 


89.815 


1. 


00 


60.45 


75.809 


1. 


00 


59.76 


101.688 


1. 


00 


61.89 


95.471 


1.00 


61.48 


77.187 


1. 


00 


79.74 



[04 6] 

A72F(a) 5 ' -CA- GAC- CTG^GCC- TTT- GGC-GAT-GTG- GC- 3 * 
A72F(as) 3 ' -GT-CTG-GA.C~CGG~AAA-CCG-CTA~CAC-CG- 5 ' 

D £. A F72 G D V 
A72E(S) 5 ' »CA-GAC-CTG-GCC~GAA~GGC»GAT-GTG-GC-3 ' 
A72E(as) 3 ' -G^-CTG-GAC~CGG-CTT-CCG-CTA-CAC-CG-5 ' 

D L A B72 G D V 
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[@4 7] 

I103D(s) 5 ' -TG-ACC-AAT-ATG-GAC-GAG-GAC-GCC-GG-3 " 
I103D(as) 3 ' -AC-TGG-TTA-TAC-CTG-CTC-CTG-CGG-CC-5 ' 

T KM D103 EDA 
T153N(s) 5 ' -GG-CAT-ACC-TCT-AAC-GGC-TGG-GCT-AC-3 ' 
T153N(as) 3 ' - CC - GTA - TGG - AG A - TTG -CCG-ACC- CG A - TG - 5 * 

H T S Ni53 G W A 

[04 8] 

L140F(s) 5 ' -AC-CAG-GAC-AAA-TTC-TCC-AAA-AAT-GG-3 * 
L140F(as) 3 ' -TG-GTC-CTG-TTT- AAG-AGG-TTT-TTA-CC-5 ■ 

Q D K Fl40 S K N 
L140K(S) 5 ' -AC-CAG-GAC-AAA-AAA-TCC-AAA-AAT-GG-3 ' 
L140K(as) 3* -TG-GTC-CTG-TTT-TTT-AGG-TOT-TTA-CC-5 ' 

Q D K K140 S K N 
L140E(S) 5 ' -AC-CAG-GAC-AAA-GAA-TCC-AAA-AAT-GG-3 ' 
L140E(as) 3 ' - TG - GTC - CTG - TTT- CTT- AGG- TTT- TT A- CC- 5 ' 

Q D K E140 S K N 



mtaai ^mi 2^9^11 4 a (2000. 
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i^mmm 1 ] 

immMmmm^ 0050 
mjEfim mm 

[0050] m 
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magaEA-APOT 7 ~ yBEare&a., ^yyyi q/di, 

PSx+XO. 5g/d I Rttttte 1 g/d I fc^ST *5B*J8*ft 



(pH7.0) 50inl^500mlJKP7^X=HCAtls 120°CtCT2 

o»naiJft«BLfe. cntcxe/x g ty • □ g jmio9/ 
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0 hi I (D100mUi<jyMt)iJVL>Ji>y7T- (pH7.0) leg 
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